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Cuts cost of installation, operation, maintenance 


Here is a unit heater so efficiently designed that it has 
In 12 


years of service, Thermolier has shown exceptional economies 


required no changes since its original development! 


due to its superior features. 

For example, the exclusive Grinnell Internal Cooling Leg 
provides continuous drainage of condensate ... prevents 
intermittent filling of lower sections . . . insures constant, 
live-steam heat in lower, as well as upper, surfaces. It con- 
ttibutes to Thermolier’s high fuel-saving (up to 27%) 
permits use of low-cost traps. . . and eliminates depreciation 


caused by intermittent drainage cycles. 


Many other Thermolier features also promote overall ecom 


omy. Special “condenser-type” tube-to-header construction 
prevents loosening of joints. U-tube heating elements aute- 
matically eliminate expansion strains and wear. Simplified 
pipe-connections and hangers cut installation costs. And 
pressure-testing of every unit insures tight assemblies fo 
minimum maintenance. 

Write for Theriaolier Data Book describing 14 super 
Thermolier features that cut installation, operating 
maintenance costs in heating systems. Grinnell Co., 0, 


Offices in principal cities 






Executive Offices, Providence, R. I. 
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A NASH VAPOR TURBINE HEATING PUMP 
WILL ELIMINATE THIS EXPENSE ITEM 





The Jennings Vapor Turbine Return Line 
Vacuum Heating Pump requires no electric 
current, eliminating the one biggest ex- 
pense item in the operation of an ordinary 
return line pump. This is because the motive 
power is a special turbine operating on 
steam direct from the heating system. 
Steam used to drive the turbine is returned 
to the system for heating, with litle heat 
loss. 

The really important saving promoted by 
the Jennings Vapor Turbine is in the system 


itself, however, for this is the only heating 
pump that can operate continuously with 
economy. Continuous operation means uri- 
form circulation, and uniform circulation 
means a big saving in steam. 


This pump has but one moving part, no 
internal wearing parts, and no internal lubri- 
cation. It is compact and quiet, and will 
give long and satisfactory service at the 
lowest maintenance cost. Bulletin No. 246 
tells all about it. It is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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What Does National Defense Mean to You? 


Editor's Note—A question uppermost 
in almost everyone's mind is “What does 
the national defense program mean to 
me?” In an endeavor to clarify some of 
the conflicting reports emanating from 
verious sources, we've asked T. H, Ur- 
dahl, consulting engineer of Washington, 
D. C., to express his informed opinion 
for the benefit of engineers and con- 
tractors in the heating, piping and air 
conditioning fields. Mr. Urdahl’s per- 
sonal interests, agreeing as they do with 
those of our readers, and his familiarity 
with the Washington scene, well qualify 
him to comment instructively on this im- 


portant question. 


VERY person in the United States, 
E directly or indirectly, has a part 
in the national defense program, especi- 
ally in thought and in attitude if not also 
in immediate service. It should be re- 
alized especially by those in construc- 
tion, manufacturing and engineering that 
the defense program is real and not a 
state of mind. Its execution requires the 
best effort at the greatest speed, at a 
cost and sacrifice to everyone. 

Upon engineers and scientists depends 
the development of adequate defense. To 
them as professional men, and to con- 
tractors and manufacturers, the construc- 
tion program for national defense is of 
greatest interest. We hear many ques- 
tions about this program. How is it be- 
ing handled? Who gets the work? Who 
does the work? How does one get the 
work? We know most of the questions, 
few of the answers. It is easy to ask 
questions, but answers must be found. 

The most frequent question, “What 
can I do”, is difficult for anyone to an- 
swer except in a preliminary way: (1) 
Do not look upon the magnitude of the 
construction program as a “banquet 
table” set for the construction industry, 
as some seem to view it. (2) Stick to 
your own work. Don’t set up a new 
organization in hope of getting some 
“profitable war business.” (3) Prepare 
to do the job to which you will be as- 
signed rapidly and well. 

In letting contracts, purchasing ma- 
terials, and planning buildings and de- 
fense works, the officers responsible are 
obliged to obtain the best at the best and 
lowest price consistent with time al- 
lowed for delivery ; and remember—time 
may be worth more than money! Nec- 
essarily, the procedures developed to 
meet these responsibilities are chiefly af- 
fected by the quantity of available 
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trained personnel to administer these 
huge programs and the fitness of manu 
facturing or contracting organizations 
and individuals to execute, in short or 
der, the work with which they are 
charged. 

Politics? Of course, politics plays 
some part in some awards. It always has 
and probably always will, but not to any 
large extent in this program. (At least 


we hope so.) First, because those 


charged with its administration have too 


big a job on their hands to find time for 
delay which cognizance of political fa 
tors always entails, and secondly, be- 
cause our army and navy officers, upon 
whom much of this grave responsibility 
rests, cannot be swayed by personal or 
political considerations without violation 
of that trust of command which they 
have sworn to uphold. 

On the surface it might appear that 
the setup is 90 per cent political in the 
method of lumping of many small con- 
tracts into one and the granting of large 
contracts to the big contractors who have 
in the past and are now doing the major 
share of the government construction. No 
doubt, political ammunition will be made 
of this apparent condition. 

Construction contracts in which heat 
ing and air conditioning engineers, con- 
tractors and manufacturers are primarily 
interested are for the most part of the 
negotiated fixed fee type made by the 
offices of the constructing quartermaster 
of the army and the bureau of yards and 
docks of the navy. They are fair, do not 
contain jokers, contemplate payment for 








all items of labor, material, and inci 
dentals, plus fixed fees agreed upon by 
the contractor and awarding authority 
as tair compensation tor the govern 
ment’s use of the facilities of a going 
concern, its managerial ability and cap 
ital 

Fees ordinarily vary inversely with the 
size of the contract. It should be the 
patriotic, as well as the practical con 
sideration of everyone, to keep them at 
an absolute minimum. You would not 
charge yourself a profit on your own 
misfortune! National defense is unfor 
tunate business; but it is our business 

Upon analysis of some of the pra 
tical and economic aspects of politics 
which have been questioned in the award 
of contracts, substantial facts may lb 


discovered in answet 


Lumping Several Jobs Under One 


Contract 

Pr Facility f admuinistratior for speed 
Less administration personnel—for lower 
cost 
Better coérdination of purchase—for — 
cost 
| ower overall” fees 

‘ n Less attention to ea restx 


More mistakes 

At present the larger operators are in 
many instances the best organized and 
can proceed expeditiously, but there are 
limits to the amount of work which they 
can do. The major part of the program, 
not yet contracted for, must inevitably 
be carried out by the many smaller firms 


and offices. 


Design and Construction Under One 
Contract 

Contracts have been made by both the 
constructing quartermaster and the bu 
reau of yards and docks in which design, 
engineering, and construction are carried 
on cooperatively by consulting engineers, 
architects and one or several contractors 
The principle is sound, since it is only 
through the close coOperative effort of 
the designer and the contractor that the 
best results are obtained in the shortest 
time. This method is regularly followed 
by many large industrial organizations 

jut this practice cannot, in all cases, 
be generally followed with satisfactory 
results. Cooperation as between engi 
neer or architect and contractor is not 
something that can be ordered, at least 
under present conditions. The preroga 
tives of each and their differences in 
thought and work cannot be ignored 

It is, however, an unfortunate truth 
that the offices of many architects and 
engineers are not administratively geared 


to do a job quickly. They spend a seem 
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ingly impossible time fooling around be- 
fore they really get going. There is 
nothing quite like having a contractor 
who is itching to go and has a time limit 
in which to do his work to prod them 
along. The need is for organizations 
with an “over drive” instead of the con- 
ventional set of gears, in which many 
operate in “low” all the time. 


Contract Fees 


The act of congress of June 28, 1940, 
sets 7 per cent as the maximum fee 
which can be paid on negotiated con- 
tracts. While a definite interpretation 
of the intent of the law is not yet avail- 
able, it is assumed that a fair fee is in- 
tended on general and_ sub-contracts 
alike or that sub-contracts be on a fixed 
price basis. If the maximum shall in- 
clude all fees, as it has been interpreted 
in some instances, it will tend to encour- 
age general contractors to set up their 
own sub-contracting departments instead 
of dealing with those already organized 
and established in the trade. It is at once 
apparent that this departure from estab- 
lished method means added administra- 
tive difficulties, a headache to the gen- 
eral contractor, and a possible loss in 
efficiency and speed to the government, 
which will not be tolerated. 


Direct Sub-Contracts 
The direct sub-contracting of work in 
mechanical trades is both desirable and 
economical where such work constitutes 
the major portion of the project. Other- 
wise it involves added administrative de- 
tail and provides a loophole for “buck- 

passing,” especially on delays. 
The practice of direct sub-contracts, 
so far, is more general in the work of 

the constructing quartermaster. 


Administrative Personnel 


A shortage of personnel for highly 
responsible positions in the army to su- 
pervise and administer the construction 
program has resulted in a canvass of 
reserve officers, colleges, universities and 
other available sources. Out of those 
available, an absurdly small number 
qualify. 

The service wants men who are tops 
in professional standing, physique, alert- 
ness, ability, habits, appearance and per- 
sonality. Lower salaries, $3000 to $3600, 
attract men of correspondingly lower 
abilities. There is the danger that re- 
sponsibility above the qualification of the 
individual will result in the human fail- 
ing of masking ignorance with abuse of 
authority. Higher salaries, while at- 
tracting personnel of higher caliber, 
bring a possible danger of attraction of 
those whose chief qualifications are mem- 
bership among the “politically faithful.” 

We hope that the jobs are not perma- 
nent. The men who could volunteer to 
fill them and meet the major qualifica- 
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tions have jobs at higher salaries, and 
they have obligations and responsibilities 
commensurate with those salaries. It 
should be possible to employ civil per- 
sonnel under civil service grading and 
selection at higher rates of pay. Giving 
up one’s job or business is a large sacri- 
fice. The “dollar a year” men are pa- 
triotically generous, but they also have 
independent means. 

Engineers, architects and supervisors 
with administrative experience and abil- 
ity are needed. Undoubtedly, machinery 
will be set up, if not already so, to 
“borrow” these at not too great an eco- 
nomic sacrifice. 

The mechanics of war now call forth 
the best in skill of the technically 
trained, but the calling will be an or- 
derly, effective procedure. A roster now 
in preparation will list and classify all 
who are engaged in technical and scien- 
tific pursuits. This in itself is a large 
order, as it will contain 500,000 names. 
Workers engaged in research, testing, 
development, production, and design will 
be catalogued so that the man for the 
job can be quickly found. It may be 
discovered that in the majority these 
men will serve best at their present jobs, 
possibly with some change in objective, 
requiring greater effort and without 
doubt, longer hours. 





EUDYPTULA 
MINOR 


A development which probably should 
not pass without being noted in these 
pages—if it should be noted anywhere— 
is the position the penguin now holds as 
the symbol for summer air conditioning 
or cooling. This diminutive, dinner 
jacketed creature has far outstripped the 
polar bear or icicles during the last two 
or three summers for identifying air 
conditioned establishments. In wood or 
plaster he stands in the window of many 
a comfort-cooled store and restaurant to 









invite passersby to enjoy relief fror 
sidewalk heat. He has even appear: 
in the flesh at air conditioning exhib 
tions. Many will feel he should be giy: 
a place with Benjamin Franklin as ¢ 
patron of the heating and air conditioni: 
arts. 

The penguin is—says Webster—a shy 
legged, flightless aquatic bird, m 
numerous about the Antarctic contine: 
Falkland Islands and New Zealand. ( 
land he stands erect but walks clumsi! 
he is covered with stiff, scale-like feat 





ers and has flipper-like wings. H 
favorite dish is shellfish. The larg: 
species are the king penguins which sta: 
about three feet high, and the smal! 
penguin (Eudyptula minor) is about 
foot long. That's all we know aly 
them. 


REPORTS NET 
INCOME UP 

The semi-annual report of Car 
Corp. reveals net income, for the 
months ended June 30, 1940, of $275 
698.45, equivalent to Tic each on 
390,808 shares of common stock « 
standing. The comparable figure for t 
first half of 1939 was $147,642.41, or 38 
per share. 

Completed sales for the first 
months of 1940 were 7.1 per cent less 
than those of the corresponding 19 
Unfilled orders totaled $4,504 
023 as of June 30, 1940; a year earlier 
they amounted to $3,275,701. Orders 
booked during the first half of 1940 we 
slightly smaller in amount than thos: 


peri vl. 


of the same period last year. Durir 
recent weeks the trend of new order 
has been upward and second quarte: 
bookings were 3.6 per cent larger in 194 
than in 1939. 


ORDERS BOOKED AND 
SALES INCREASE 


In a letter to stockholders of York Ic« 
Machinery Corp., Pres. Stewart E 
Lauer reported last month that orders 
booked during the nine months ended 
June 30 totaled $12,560,931, against $11, 
396,429 in the same period last year. He 
also reported $8,589,596 of sales com 
pleted, against $7,876,752 a year ago 


ACMA AND RMA 
COMBINE 


The Air Conditioning Manufacturers’ 
Association and the Refrigerating Ma 
chinery Association have announced a 
combination of their activities. The new 
association is known as the Air Condi 
tioning and Refrigerating Machinery 
Association. Primary result of the con 
bination will be a broadened scope © 
operations, with particular attention being : 
given to equipment standardization in th 
commercial refrigeration and air cond c 
tioning fields. 





; 
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Heating by Reversed Refrigeration 


Design, Operation and Control of Reversed Cycle System 


for Utility Company Building Explained by A. J. Lawless* 


HE reversed refrigeration cycle is used for heating 

the new administration and service building of the 

United Hluminating Co., the utility serving New 
Haven, Conn., Bridgeport and surrounding communi- 
ties. The two natural sources from which heat may 
be extracted in winter are outside air and water. In cold 
climates, water is the more practical source and in the 
present case six deep wells with a total capacity of 600 
gpm of 55 F water are used. The well water is pumped 
first to a large baffled settling tank having a capacity of 
6000 gal. In it, all sand is settled out of the system. 
From this tank the water for the system is pumped 
through the refrigeration evaporators. 

The capacity of the circulating pump under the maxi 
mum heating requirement is 400 gpm. As the capacity 
of the wells is greater than the maximum requirement 
of the system, not more than four wells are in operation 
at one time. The operation of the well pumps is con 
trolled by four float switches set at different levels in the 
settling tank. These float switches are electrically jacked 
so that any one of the six well pumps may be operated 
from any one of the four float switches. This allows the 
operator to interchange well operation. The well water 
after leaving the evaporators may be returned to the two 
wells not in operation, which tends to maintain a higher 
pumping level for the wells in operation. 

The refrigeration plant consists of eight separate units 
each with an evaporator, condenser, and a compressot 
driven by a 40 hp motor. The eight evaporators are in 
parallel in the well water circuit, each being furnished 
with 50 gpm, and they have an aggregate capacity to 
cool 400 gpm from 55 to 40 F. The condensers are in 
series in the heating water circuit and have an aggregate 
capacity to raise the condenser water from 102 to 124 F 

Each compressor unit is provided with the necessary 
safety controls to assure against breakdown, including 
dual high pressure cutouts, low pressure and low tem- 
perature refrigerant cutouts, low water temperature cut 
outs and oil failure cutout. In addition each compressor 
is provided with an operating hour meter and the entire 
system was installed through an electric switch, so that 
the sequence of operation of the eight compressors under 
automatic control can be changed by the operator to as- 
sure equal wear and depreciation. 


*Partner in the firm of Hubbard, Rickerd and Blakely, Consulting 
Engineers. 
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The entire refrigeration plant with interconnectii 

piping is mounted on one spring supported base, and all 
piping leading to.and from the system has _ vibratio1 
eliminators in order to insure against the transmissiot 
of noise. The well water piping is red brass and_ the 
“Freon” \Wroug! 
iron piping is used for local circulation of heating water 


refrigerant lines are copper tube 


Basis of Heating Design and Control 


This reversed cycle heating system was designed 


the basis of 20 F above the base temperature of O F out 
side. It therefore has at this temperature the capaci 
to raise the condenser water temperature from 102 
124 F, and all heating equipment had to be designed 
maintain temperatures when furnished with 124 F wate: 
from the reversed cycle system without further boosting 
As the outside temperature rises above 20 F the ten 
perature of the delivered water is automatically decreased 
and controlled from an outside compensating thermostat 


} 
conacnsers 


The thermostat i the water leaving the 





SUMMARY 


The new three story administration and service building 
of the United Illuminating Co., New England utility, is 
heated by a reversed cycle refrigeration system using six 
wells supplying 55 F water as the source of heat in 
winter. The well water is pumped first to a 6000 gal 
settling tank where sand is settled out, and then goes 
through the refrigeration evaporators. After leaving the 
evaporators, the well water is returned to the ground... 
The refrigeration plant consists of eight separate units, 
the eight evaporators being in parallel in the well water 
circuit and the condensers in series in the heating water 
circuit; the condensers have an aggregate capacity to 
raise the condenser water from 102 to 124 F ... As the 
outside temperature decreases below 20 F, the base tem- 
perature used in design of the reversed cycle system, a 
portion of the heating circuit water is boosted in tem- 
perature by direct electrical conversion heating. This 
boosting system is designed to operate during offpeak 
hours at night; it consists of a 480 kw heater, a 7000 gal 
storage tank, circulating pumps and a heat exchanger 
between the storage system and the building heating 
system ... Complete control of all of the elements of 
this heating and air conditioning installation has been 
provided, and its operation is explained in detail in the 
text. Meters are also provided for obtaining operating 
data after a full year’s use, and the author plans to pub- 
lish such data in Heatinc, Prrtnc anp Am Conprrioninc 
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' This. three stor utility building is heated and. air conditioned. . ; \ 
by an all-electric system, reversed cycle refrigeration using aand th ( ; 
heat. from 55 F well water being the source of heat in winter. tora of the refrigeration units, which are in parallel in thy 

| Tho well water ..... well water circuit. The condensgra ..... . 

low water temperature available. The water | 

through these heaters is in parallel with the flow throu q 





th 


starts and stops the compressor units as dictated through 

program switch. The volume of the condenser water 
remains constant and passes through the shutdown con- 
densers without added heat. This method of operation 
gives lower discharge temperatures and increases the 
As a compressor is shut down, the 
automatically 


the convectors. 

The garages are heated in the usual manner with | 
heaters distributed throughout the areas automati: 
controlled from local thermostats. 

In the design of the garage ventilation, it was « 
sidered of prime importance to avoid unwarranted op 
system. ation of the equipment during the heating season. 1 

\s the outside temperature decreases below 20 F and garage is divided into three general areas each separate! 
all heating and ventilating apparatus is in operation, all ventilated with an exhaust fan with collecting ducts, a1 

an outside air supply fan and heater assemblies oi 





ratio of performance. 
well water through the evaporator 1s 
stopped, decreasing the well water discarded from the 
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eight compressor units are in continuous operation de 

livering 124 F water. <A portion of this water is boosted unit ventilator type. The operation of both the supy 

in temperature by direct electric conversion heating, ap and exhaust systems of each area during the heating s 

proaching a maximurh of 140 F as the outside tempera son is controlled by a carbon monoxide controllet 

ture approaches the design temperature of 0 F. The $y this method of division and control it is seldo 

delivery temperature of this unit is also controlled ever that the heating plant will be called upon to heat | % 
combined 24,000 cim capacity of supply units at 


through an outside compensator thermostat. 

The heating apparatus for the building is divided into 
two general circuits, one containing heating and cooling Zoning the Heating 
units and the other heating units only, as shown by the .: 
flow diagram on p. 475 of the August HPAC. In the 
thermodynamic balance of the total heat losses of the 


one time. 


When the unit ventilators are not in operation 
heating water bypasses back to the circuit, increasing 1! 
capacity of the reversed cycle sys temperature of the return water to the condense: 
it was determined Above 20 F outside, this allows additional compress: 
units to be inoperative. Below 20 F outside, the cor 
pressor units have the capacity to deliver water 
: ae higher than their design temperature of 124 F, decreas 
Heating and Ventilating Garage Areas ing the heat required from the booster system. T1 
increased delivered temperature from the reversed cycl 
controlled by an outside compensating 


tales. + 


‘ 


building against the 
tem plus the direct heating system, 
that boosting by direct heating would be required for 
only those units indicated in the heating circuit. 


In the engineering of this circuit it was decided that 
» areas could be properly heated and ventilated system is also 


water from the ventilation heaters and thermostat. 
This method of operation and control made it nec 


sary to design the units in the heating circuit not affect 


the garage 
with secondary 
convectors and the garage units are therefore installed in 
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series with the ventilation heaters and convectors. This 
method has the advantage of decreasing the total water by the booster heater so that they would properly fur x 
circulated and lowering the temperature of the return tion when furnished with either 124 F or upwards % 
water to the condensers, maintaining a maximum per- 135 F water as the outside temperature decreased f = 
formance ratio. : 20 to 0. In this circuit, in addition to the central ; 
The convectors in the system are installed, in addition business office units, the air conditioned section of tl 
locations already stated, in such areas as hallways, building is divided into three zones, each zone conta 
stairways, small toilets and service offices not air condi- ing approximately 20 heating and cooling units. 
tioned. Other similar areas, such as large outside toilets A local pump is provided for each zone. This pun 
having exhausts causing excessive heat losses, are heated draws water either from the general heating system 0: 
with unit heaters, it being impractical to install suffi- zone recirculating system as dictated by the zone the: 
| cient convector surface for the proper heating with the mostat. As the heating elements are designed for fu 
| Heatinc, Preinc ano Am ConprTioninc, Serremper, 1°? ; 
} 
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heating requirements with 124 F water, the fluctuating 
water temperature does not effect the operation within 
the zone. The central office unit and the business office 
unit are each provided with a straight bypass returning 
the water not required by the heaters direct to the sys 
tem without loss in temperature. 


Boosting System Operates Offpeak 


The electrical boosting system is designed for off peak 
operation, drawing electrical energy only at night and 
storing the converted heat for daytime use. It consists 
of a 480 kw heater, a 7000 gal water storage tank, cir 
culating pumps and a heat exchanger between the stor 
age system and the building heating system 

During the night and under the control of a time 
clock, water at 150 F is pumped from the bottom of the 
storage tank through the electric heater and delivered to 
the top of the storage tank at 350 F. When booster heat 
ing is required, water at 350 F is pumped from the top 
of the storage tank through the heat exchanger and de 
livered to the bottom of the storage tank at 150 F. 

Under maximum booster requirements the entire 7000 
gal is cooled from 350 to 150 F by the heat exchanger 
in one day's operation. Under less than full load only 
part of the 7000 gal is cooled and the storage tank at the 
end of operation contains water in stratification, with 
350 F water at the top and 150 F water at the bottom. 
Night charging under less than load is continuous only 
until the 150 F water is pumped from the bottory of the 
tank and returned at the top at 350 F. 

The operation of the system is entirely automatic, and 
in order to prevent over heating, the electric heater is 
divided into four circuits, each circuit automatically con 
trolled from the discharge water temperature. As the 
system is operating under high pressure it is also pro- 
vided with the usual safety controls that would apply to 
a high pressure boiler. 

An auxiliary electric heating system the exact dupli 
cate of the above has also been installed. This system 
is sO installed in the circuit with all the necessary cross 
connections so that it can be used in part or in full as a 
spare or as a means of doubling the capacity of the boost- 
ing system. It also functions as an auxiliary for the 
ompressor systems. 
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Changing from Heating to Cooling 


lhe system is changed from heating 
shutoff 
automatic control 


valves and changing 
| 


switci is SW 


by resetting several 


position ol the 


reverses the action of all thermostats controlling the ope: 


ation of all units in the circuit fed with hot wate tl 
winter and cold water in the summet1 It also cha 
the operation of the compressors from the thermostat 


the water leaving the condensers to ; 
water leaving the evaporators his thermostat, compet 
sated from an outside thermostat, 


water to the cooling units 


ture of the delivered 


operating the refrigeration compressors. Full flow 
maintained by bypassing the evaporators wher 
not in operation 

The flow of 


the well pump operation at a minimum, by the cont 


well water is regulated, in order to ke 


at the cooling units. Those units furnished with co 
water only are provided with throttling type contr: 
the bypasses of other units are restricted in or 


le 
duce the flow to a minimum under less than full load 


rhe well water after passing through the cooling unit 


is returned to the condensers, acting as the 


} 


medium for the compressors in operation before bei 


discarded 
mum flow of well water be maintained. This is accor 
plished by balancing the delivered water temperature ai 
capacity so that under all conditions of operation the cor 
trolling valves at the units are always in a partly o 

open position, maintaining a flow above the minimum 
appror 


mately one month under mild heating conditions, 


\s the system has been in operation only for 


been impossible as yet to obtain accurate opet 


necessal 


There have been installed in the system all the 


flow meters, recording thermometers and electric meters 


in order that accurate data may be obtained. It is tl 
intention of the author to publish the d HEA 


i data in 


PIPING \ND AIR CONDITIONING after a full vear s one! 
ation 

{This is the second of two articles describing this unusua 
ing and air conditioning installation. The first, published in th 
August HPAC, explained the principle of heatu y means 


the reversed refrigeration cycle and included 


‘ the entire heating and cooling systen 


diagram 


regulates the tempera 


It is therefore necessary that a certain mim 


, 
ating data 





condensing 


















‘ was not available for reheating. 





- Dehumidifying and Heating Needed 


on an Industrial Conditioning Job 


Melvin A. Ramsey*, Buenos Aires Reader, Describes How 


spat 


1 ae ON 


Air Conditioning System for Rotogravure Room Operates 


T the beginning of the southern hemisphere’s 

summer of 1938-39, one of the large publishers in 

Suenos Aires contracted for an air conditioning 

installation to maintain about 70 to 72 F dry bulb and 

55 to 65 per cent relative humidity in a rotogravure 
room. 

To maintain the desired conditions, reheat was needed 
in summer. To maintain the desired humidity in sum- 
mer, the air had to be dehumidified by being cooled. Be- 
cause the sensible heat load is not great enough to heat 
the air to the desired room temperature, additional re- 
An inspection showed that steam 
The existing heating 
system used circulating hot water, and this circulating 
hot water is available only in winter. Therefore, we de- 
cided to use warm condenser water for reheating the 
air. The water leaving the condenser flows through the 
counterflow heating coil shown in the illustration. The 
flow of the warm condenser water through the heating 
coil is controlled by means of a motorized three way 
valve controlled from a thermostat in the return air 
from the rotogravure room. 


heating is needed. 


For winter, when we anticipated that heating and hu- 
midifying would be required, the 
owners were told that a connection 
should be made to their heating 
system and that a circulator for fore- 
ing the hot water through the heating 
coil used for summer 
would be required. However, a 
check-up of the heating system 
showed that the installation of a cir- 
culator would probably unbalance the 
heating system very badly unless the location of the 
connections was changed to a point much nearer the 
boiler. Because of the expense involved, it was decided 
to install only the air conditioning system, leaving the 
circulator and the new connections to the heating system 
to be installed at a later date. When the air conditioning 
system was installed, hot water connections to the heat- 
ing system were made directly to the heating coil with- 
out a new circulator being installed. 

During the first summer and early fall, the perform- 
ance of the system was very satisfactory. When the 
outside temperature fell to about 60 F, the hot water 
valves were opened and the condenser connection by- 
passed. However, without a circulator, the heating was 
not satisfactory and the owners called us in. They asked 
us if we could not find a simpler way to do the job than 
by installing a circulator and the new connections near 
the boiler. Also, the owners were now in a considerable 


reheating 





*Arnott & Co., Ltd., Buenos Aires. 





SUMMARY 


The author describes the re-arrangement of an air con- 


bctanee? 


ditioning system serving the rotogravure room of 4 
large Buenos Aires publisher, which was installed to 
maintain about 70 to 72 F dry bulb and 55 to 65 per 
cent relative humidity. . ... Because of a process water 
bath in the room, dehumidification is always required. 
The revision of the original installation eliminates any 
fuel consumption for heating the room and makes it 
unnecessary to change the heating coil from the heating 
system circuit to the condenser water circuit each year 


> ea if: eet = ee 
AaB es Ve 5 or cae ss TE 











hurry because the- temperature had fallen to freezing (3. 
I is about as low as is normally experienced in Buenos 
Aires, about 23 F being the lowest on record). We mac 
an inspection on a day when the temperature was about 
freezing and found that the compressor was operating i1 
order to hold the relative humidity of the rotogravur 
room down. In doing so, the room air was being cooled 
and a temperature of about 58 F was being maintained 
(this rotogravure room had no heat but only its ceili: 

is exposed and it is surrounded by other rooms kept 

about 68 F). 
pect in Buenos Aires, dehumidification was require 

Furthermore, we found that a hand valve in the supp! 
to the spray nozzles had never been opened after th 
water connection was made and that the humidity ha 
never been too low. The reason for this was that the 
moisture from water at 105 F in a process bath had al 
ways supplied more humidity than was desired. Aite: 
we learned this, the valves in the piping to the heating 
coil were changed to use condenser discharge water at 
about 70 I’. The temperature in the rotogravure roo 
naturally rose, but not enough. If the water could lx 
discharged to the heating coil at 95 F, conditions would 
be much more satisfactory and it would be possible t 
maintain the rotogravure room at a higher temperatur 
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Even on as cold a day as we would ex 
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Using Condenser Water for Heating 


The method used to obtain condenser water at 95 F ts 
simple and required no equipment not readily availabl 
The illustration shows the system just as it is now excep! 
for the original hot water connections which are not ol 
importance in this description. The only changes mac 
from the original circuit were the addition of the pip: 
connection shown by a double broken line and a new r 
lief valve in this line. Also, the automatic condens 
valve was changed from the original position marked ./ 
on the illustration to the new position where it is nov 
located, which is marked B. 
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In operation, if the humidity in the rotogravure room 
rises, the will start the The 
condenser water leaves the condenser at about 70 F. 


humidistat compressor. 
The automatic water valve B cannot open unless the con 
denser pressure is at such a point that the leaving con 
denser water will be about 95 F. Consequently, the auto- 
matic water valve # will remain closed and the water first 
supplied to the condenser will be recirculated through 
the relief valve to the suction of the pump. This water 
will be continuously recirculated until the temperature of 
the water leaving the condenser is about 95 F. At this 
point, the condenser pressure will be high enough to 
open the automatic water valve B. Some water will be 
wasted and sufficient make-up water will be taken in to 
maintain the condenser pressure at the setting of the 
valve B. When this occurs, sufficient water will be con- 
tinually admitted so that the temperature of the water 
leaving the condenser will be maintained at 95 F. 


Controlling Make-Up Water 


The quantity of make-up water admitted depends upon 
the position of the automatic three way valve controlling 
the bypass around the heating coil. If the temperature in 
the rotogravure room is below the setting of the thermo- 
stat, the thermostat will set the motorized three way 
valye in such a position that the 95 F water leaving the 
condenser will flow through the heating coil. In this 
case, the temperature of the water will be lowered as it 
flows through the heating coil. If a great deal of sensible 
heat is required to raise the temperature of the room, the 
temperature of the water may be lowered in the heating 
coil to such a point that the pressure in the condenser 
will fall and the automatic water valve B will close. In 
this case, no fresh make-up water will be admitted. All 
of the heat rejected to the condenser water will, in turn, 
he rejected by the water to the air flowing through the 
heating coil. On the other hand, if the temperature of the 
room rises above the setting of the thermostat, the motor- 
ized valve will assume such a position that the water is 
bypassed around the heating coil. In this case, the tem- 
perature of the recirculated water will rise sufficiently 
to open the automatic water valve B. In this case, suffi- 
cient make-up water will be drawn into the system to 


tiaintam the condenser pressure at the setting of the 
valve B 
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The system as it is now, except 
for the valved well water sup- 
ply and hot water connection, 
which are not of importance in 
the author’s description. The 
only changes made from the 
original circuit were the addi- 
tion of the connection shown 
by a double broken line with 
its relief valve, and the removal 





The comparatively simplk 
change involved in setting 
the new bypass connection 
shown by the double 


bre *ken 


tion, the addition of a ney 


+} 1] ? 
Im the lwiustra 


line 


relief valve, and the chang 


in the location of the auto 


of the automatic condenser 

water valve from A to B. The matic water valve [rol 

relief valve is set to provide to b eliminates any fuel 

just a litth more resistance consumption for heating 

than is required to push the ?_— : 
‘ : - this room. In addition, 1 

maximum quantity desired 

through the automatic valve is no longer necessary 


change the heating § coil 


from the heating system circuit to the condenser water 


circuit and back each year. Naturally, such a scheme 
will not be satisfactory for maintaining these conditions 
in all climates—or even in this climate for rooms whic! 
have no humidity output 


always required, this system would not always be capabk 


lf humidity removal were n 


of supplying sensible heat. 





Double Standard of Comfort 
for Men and Women 

A “double standard of comfort’ for men and women 

was recently described by Professor C. P. Yaglou of the 

Harvard School of Public Health before the annual meet 


Industrial 
Conducted with groups of men and women in experi 


ing of the American Hygiene Association. 


mental rooms where the temperature and humidity wer: 
accurately controlled by air conditioning, his studies re 
vealed that women almost invariably prefer higher ten 
peratures for comfort in both summer and winter. He 
attributed this to clothing habits, although differences in 
the constitution of men and women appeared to be pai 
tially responsible. 


Due to Clothing 


tests, [rote 


The conclusion to be drawn from thes« 
sor Yaglou declared, is that differences of comfort stand 
ards between men and women, and individual differences 
are primarily due to differences in dress, and could |» 


11s 


reconciled by adjustments of clothing, according t 
ceptibility to cold or heat. 

“If women would dress in winter with clothes that ar 
comparable in warmth to those of men, they would be 
comfortable in a temperature of about 72 F, instead of 
76 F at present, and there would be less discord in the 
matter of room temperature. Reversely, if men would 
take off their vests, coats and collars in hot 
buildings would not have to be cooled much below 85 F 
instead of 76 to 80 F at present, and much of the diff 
culty now experienced with temperature contrasts would 
be alleviated. 

“Incidentally, reconciliation of the double ten perature 
standard would also greatly simplify the problem 
engineer and would reduce the expense of heating 
cooling buildings.” 


weather, 




















Insulation of Piping 





E. T. Cope and W. F. Kinney of Detroit Edison 
Discuss Some of the Problems and Practices* 





SUMMARY 


A study of heat insulation problems in steam power 
plants resolves itself into a consideration of the con- 
venience of application, cost of construction, and _per- 
manence as related to installations on furnace walls. 
ducts, fan housings, piping for hot and cold fluids and 
steam turbines. Certain problems are encountered in 
producing an economical, permanent and neat installa- 
tion—for some, satisfactory solutions have been reached, 
with others progress has been made, and still others 
exist that have been recognized only recently. . . . . 
Believing that improvements can be made most rapidly 
by bringing into the open the problems involved, Messrs. 
Cope and Kinney pointed to some of them and described 
some unusual techniques of installation at the recent 
semi-annual meeting of the ASME. We have taken here 
only those sections pertaining directly to piping, and 
present them by permission as of interest generally 











VERY definite problem arises in insulating pip- 

ing 10 in. nominal pipe size and larger operating 

at temperatures above 600 F. Most of the main 
steam piping in power plants is in this category. Inas- 
much as the problems pertaining to large size piping for 
high temperatures are somewhat related in cause and 
effect, the simplest way of presenting the information is 
to relate some actual experiences. 


High Temperature Piping 


Curved segmental blocks were available for large pipes, 
but these were considered expensive. Also, in keeping 
with standardization practices within the company with 
which the authors are associated, flat blocks could be 
universally used for all large pipes whereas segmental 
blocks had to be stocked for each pipe size. Therefore, 
it had been the practice to cover large pipes with 3 in. 
wide flat blocks, single or double layer, of an appropriate 
material and thickness for the temperature involved. In 
this procedure, which was usually followed on pipes 
while at room temperature, the joints on the inner and 
outer layers were staggered circumferentially and longi- 
tudinally ; the blocks were wired in place; asbestos insu- 
lating cement was applied on both layers; and the out- 
side was troweled to a smooth surface, covered with 
canvas, and painted. The completed job was quite pre- 
sentable although considerable labor was required. How- 
ever, after a period in service in which shutdowns oc- 
curred, expansion and contraction of the piping caused 
movement in the block construction. Severe cracking in 
the cement and canvas resulted, particularly at the butt 
ends of the blocks. It was not long before the canvas, 
stiffened by successive coats of paint, wrinkled and 

*Taken from a paper entitled A Study of Heat Insulation Problems 
in Steam Power Plants, by E. Cope and W. Kinney of The 
Detroit Edison Co., presented at the semi-annual meeting of the American 


Society of Mechanical Engineers, June, 1940. Paper published in full 
in Mechanical Engineering, June, 1940. 
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cracked so badly that it became unsightly and requ 
frequent maintenance. This problem, therefore, reso! 
itself into designing an installation that would be 
from cracking of the canvas jacket without entailing , 
hibitive installed costs. 

The first step taken was the investigation of mate: 
that were commercially available in the form of secti: 
covering for pipes 10 in. and larger and that would p: 
satisfactory for service up to about 1000 F. Consicd 
tion was next directed toward a suitable design of insta! 
lation for this product. The construction of three id 
tical new boilers afforded an opportunity to compare tly 
previous practice using flat blocks and cement on straigh 
lengths of the 10, 12 and 14 in. superheated steam pipes 
from the first two boilers with subsequent installations 
double layer sectional covering in similar locations on t} 
third boiler. This large sectional covering was light and 
firm enough to permit handling on scaffolds and could 
readily cut in the field with little dust resulting, all 
which were advantageous characteristics. It was secured 
in place with 34 in. wide strap steel bands appropriate 
spaced. Three adjacent 3 ft sections, stapled together at 
the circumferential joints with 2 in. wide staples, wer 
covered with canvas as a unit to provide a continuous run 
of 9 ft of pipe covering. The joints between these ° ft 
units as well as the joints adjacent to the block coy 
ered bends were not stapled, cemented, or canvased but 
after they had opened about 3 in. owing to the expan 
sion of the pipe in service at 900 F, resilient curly glass 
wool was installed. Finally, each expansion joint was 
covered with a light gage metal band fitted loosely in 
place to permit free movement of the covering beneath 
The painted ensemble is neat, durable, and economical 


t 


Fig. 1—Assembly of sectional insula- 
tion for large high temperature piping 
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The principal features of this type of assembly are 
sketched in Fig. 1. 

lo state that this type of installation was entirely suc- 
cessful would be unduly optimistic, as some shortcomings 
developed which required further attention in later de 
sions. Some sections, which fitted too tightly on the 
pipe, held fast when the pipe expanded in diameter and 
tended to move with it, causing some stapled joints to 
separate enough to wrinkle the canvas when the pipe 
, cooled on being taken out of service. In general, the 
shortcomings of the previous practice 
overcome. 

The second stage of this program consisted of securing 


were largely 


sectional pipe covering for these large pipes, composed of 
a high temperature and a low temperature material 
combined into a single layer, with sufficient tolerance in 
the inside diameter to permit from O to '4 in. clearance 
between the pipe and its covering, depending on the 
usual variations in the outside diameter of the pipe. The 
same method of installation was followed for this single 
laver covering as for the previous double layer applica 
tion. The nuisance of cracked canvas was practically 
eliminated. 

Naturally, this departure from long accepted pipe cov 
ering practices introduces many questions. For instance, 
is there an abnormal heat loss at the straight-through butt 
joints on such a single layer construction? That an ab 
normal heat loss does not occur at such joints is dem 
onstrated by results of a test recently conducted by an 
insulation manufacturer in which three test sections of 
pipe covering to which had been added a temperature 
responsive organic indicator were heated for a consider 
able period on a pipe at 950 F. This conclusion is based 
on the fact that the isothermal lines visible in Fig. 2 pass 
straight across the butt joints. However, if the heat loss 
had been abnormal at these joints the isothermal lines 
would be bent. This condition is apparent at the exposed 
ends where the heat was rapidly dissipated into the air 

Another pertinent question concerns the necessity fot 
the pains taken to avoid the unsightliness and mainte 
nance expense due to torn canvas. Company policy 
governs the standard of appearance and durability which 
all construction work must meet. Thus, the request that 
the occurrence of wrinkled, torn canvas on insulated 
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Fig. 2—Effect of through joints in a single layer 
construction on the uniformity of the heat loss 





surfaces be eliminated or at least minimized was ar 
portant factor in this program. 

It might be mentioned at this time that burning ai 
peeling of canvas and discoloration of the paint on su 
faces adjacent to hot exposed metal that 
through insulation is even more troublesome than the 
difficulty elsewhere with pipe covering jacketing. It has 
been found that the use of heat resisting asbestos or glass 


pre tT vic - 


cloth to replace canvas over the area near the hot meta 
has been effective in eliminating this trouble and_ th 
slight added expense is well justified 

Incidentally, large pipe bends are still covered wit! 
double layer block construction, leaving an expansior 
joint packed with curly glass wool at both ends of eac! 
bend. In this design, the canvas is subject to excessiv: 
wrinkling and cracking and any possible improvement i: 
technique of installation will be helpful in overcoming 
these difficulties. 

Doubtless other improvements that can be made bot! 
in the quality of insulating materials and technique of 
application will make it possible to meet more of the ex 
acting requirements in central station and industrial 
steam power plants as well as in numerous other indus 
tries having extensive steam piping installations 


Underground Steam Distribution Piping 


The unique problems involved in the insulation 
steam and hot water pipes in underground ducts, w! 
are particularly prevalent in heating steam distributior 
systems, are also included in the broad subject of thi 
discussion. In one type of construction,’ the pipe cover 
ing is wired in place, surrounded with a waterproof 
jacket, and swabbed at the joints with a waterproofing 
compound. The pipe is supported either on rollers in 
direct contact with the pipe or on saddles having lug 
that extend through the insulation. In this type of cor 
struction, sealing of the outside surface of the covering is 
very difficult. 

The problem of properly supporting the pipe and at 
the same time excluding flood water, which may ente1 
the duct as a result of heavy rains, plugged sewers, o1 
leaking water mains near by, is serious because the in 
sulation, when it becomes water soaked, may disintegrat 

or rupture. In any case the in 
sulating value of the covering is 
destroyed, steam condensation 
mereases sharply and the an 
ticipated performance is not 
realized, 

One phase of this problem is 
manifested by pitting of the pip 
at the point of contact between 
the grounded metal 
and the pipe. 

Inasmuch as flood water cai 


supp. rts 


not be excluded from the cov 
ering when the common met! 
ods for supporting the pipe ar 
used, the solution to this whol 
problem apparently lies in th 

‘IMustrated in the Handbook of the N 


tional District Heating Assoc tion, 9nd 
ed., 1932. chap. 5, pp. 149-241 























development of either a rugged insulation that will carry 
the weight of the pipe on external supports without hav- 
ing its waterproofing membrane punctured or a design 
of construction in which the waterproofed insulated pipe 
is embedded in concrete and in which the covering fits 
loosely enough to permit the pipe to expand and con- 
In any event, the installation must not be 
its use uneconomical. 


tract freely. 
so costly as to render 


Piping for Fluids Below 50 F 


It should not be lost sight of that considerable piping 
in power plants carries cold fluids. Insulation is applied 
on pipes carrying cold fluids for two purposes, first, to 

reduce to the 

economic min- 
imum the ab- 
sorption of 
heat by the 
fluid, and sec- 
ond, to main- 
tem- 
perature of the 





BLANKET INSULATION tain the 
TIEO IN PLACE 








ONE LAYER OF TAPE 
AND ONE COAT OF 


outside surface 





SEALING COMPOUND of the insula- 
tion at level 
above the dew 


SECTIONAL INSULATION 


Fig. 3—Method of seal- 
ing insulation on pipes 
at very low temperatures 


point of the 
surround- 
ing atmo- 
sphere. Occa- 
sionally a problem arises when the outside surface of the 
imsulation is not thoroughly sealed or when metal parts of 
valves or hangers protrude through the covering, making 
possible the entrance of atmospheric water vapor. If the 
dew point of the atmospheric water vapor is higher than 
the pipe te mperature, the vapor will condense on the sur- 
face of the pipe. This condensation continues as long as 
these atmospheric conditions persist and, in the case of 
organic materials, rotting occurs in a surprisingly short 
time. Water vapor entering at a vulnerable point may 
migrate and become evident elsewhere, as hz appens in 
cases in which the flaw occurs on a vertical length of 
pipe having an elbow below it. The condensed water 
vapor trickles down the pipe and saturates the insulation 
on the lower side of the elbow. 

The simplest means of preventing the entrance of 
atmospheric water vapor into the covering is to seal com- 
pletely the outside surface with an impervious film or 
membrane. Painting the outside surface of the jacket is 
the simplest and least expensive form of surface se aling 
and is usually sufficient for straight sections of pipe. 
However, the painting job must be done thoroughly so 
that all the surface is covered prior to putting the equip- 
ment in service. The painting should be repeated at in- 
tervals of about two years to insure a thorough sealj as 
the paint usually cracks with age. 

The most vulnerable points of the surface are those 
where the shape changes, as it does at elbows, tees and 
valves and where hangers enter. On these irregular por- 
tions of the structure, the proper thickness of felted sheet 
insulation is fitted in layers, tied in place, and each layer 
completely sealed. The assembly is usually covered with 
sheeting and the outside surface is painted. Manufactur- 
ers furnish detailed specifications for various types of 
construction for insulation on cold pipes, which provide 
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for the use of sealing liquids and tapes, and instructio: 
for their proper application. A typical constructi: 
which has been developed by an industrial user for te: 
peratures as low as —250 F, is illustrated in Fig. 3 
this, and similar types of construction, the importa 
feature is the isolation of the vulnerable portions of | 
insulation by means of a vapor barrier at the juncti 
of the sectional covering and the felted sheet insulati: 
This is accomplished by extending the vaporproof me 
brane from the outside surface of the sectional insulat: 
across the face of the butt end and securing it onto 
bare surface of the pipe. The amount of labor and n 
terial necessary for such an assembly obviously make: 
a costly one. 

For installations on chilled water 
been accomplished recently at less cost by a techni 
for the use of a self-vulcanizing latex emulsion on cott 
sheeting as a vapor barrier. 

The precautions mentioned may appear to be elabor 
but experience shows that in some instances insuffici: 
attention has been given to the proper sealing of the 
sulation on cold pipes. 

In this survey of heat insulation problems in st 
power plants, several important problems have been ¢ 
some definite recommendations have been ma 
examples 


pipes, sealing 


cussed, 
and a few general conclusions reached. The 
cited have not been advanced as ideal ways of meeting 
these problems, but merely as illustrations of one con 
pany’s current practice. 





Outdoor Temperature a Minor 
Factor in Air Conditioning Load 


Where in this country is air conditioning being used 
Many assume that a hot summer is necessary. This 
far from the case. The actual outdoor temperature se! 
dom represents more than 25 per cent of the cooling loa 
on an air conditioning installation. Normally 80 per cen! 
of the load comes from radiant heat from the sun, mo 
ture removal and internal heat loads of people, lig! 
power uses and other heat liberating sources. As a i 
sult, it is natural that air conditioning should be used 1 
sections of the country where large centers of population 
exist for in those locations internal loads within buildings 
pile up.—from a paper on gas air conditioning presented 
by Kendall B. Castle, Jr.. Rochester Gas & Elect) 
Corp., before a conference on industrial gas sales of t/ 


American Gas Association. 





Air Conditioning a Modern Necessity 


+» A.15 per cent higher rental charge is being commanded 
today “in an office building because of air conditioning 
This was reyealéd by the management of the new 21 stor) 
First’ National Bank and First National Bank Building 
First Ave., North and 20th Sts., Birmingham, Ala. 
Called the “most beautiful building of its kind in th: 
South” when it was opened late in May, it is completely 
air conditioned and equipped with a centrifugal com 
pressor of 400 ton cooling capacity, which supplies 
cooling. to the bank and every office in the building 
When-it was planned to build the new bank building, a! 
conditioning was considered as much a modern necessit) 
as illumination and other.structural features. 
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Radiant Heating and Cooling 


How to Design a Floor Coil Heating Panel and How to 
Figure Pump Capacity Explained Here by F. E. Giesecke* 
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e O design a pipe coil for a floor heating panel, the 

x, calculation may proceed as described in the August SUMMARY 

2 HPAC for the ceiling panel after having deter : 

: mined what portion of the heat delivered by the coil flows nig = of a pipe ee for . sr py a proceeds 
oh 7 : : : } “ r™.* ee ; as tor a ceiling pane as described tast mont 1, after first 
nts the soil be low the floor. This depends upon the determining what portion of the heat delivered by the | 
location of the pipe coil and upon the insulation between coil flows into the soil below the floor. This depends 
the floor slab and the soil. For example, the coil may be upon the location of the pipe coil and the insulation 
embedded in the concrete floor slab with a 6 in. layer of between the Moor sisb and the soil... Two cases are 

: discussed here, one with the coil embedded in a con- 
sand or cinders placed between the floor slab and the soil crete slab under which is a layer of sand or cinders and 
(Fig. 1) or the coil may be placed in the 6 in. layer of the other with the coil embedded in the layer of sand 
sand below the floor slab ( Fig. 2). To calculate the quan- over which is the floor slab. . . . . Figuring the pump 

7 ‘ ; yale * ee aoe capacity for a panel heating system of the forced circu- 
tity of heat flowing from the coil into the soil, it is neces- lation hot water type is also considered this month, and 
sary to know the depth at which the temperature of the Dr. Giesecke Sea with a _ - 1. eres of 
» calculations. ... . ‘his is . - Ir. Giesecke’s 
soil under the floor remains constant and what that the caleulations ale to the Sourte of Dr. Ctosocke 
: articles on radiant heating and cooling and another will 
constant temperature Is. be in Heatinc, Preinc anno Arr CONDITIONING next month 
Professors L.. G. Miller and C. H. Pesterfield of Mich 
igan State College have made studies of the flow of heat 
— and through anti. they found, ong example, that in. below the surface, and in the other case ( Fig. 2) 
at a distance of 200 ft from a building, the soil tempera <3 a les] 
T, 5 40 F Sepen are in the bed of sand 1 in. below the concrete sla 
tures increased from 25 Ff *¢ ‘ depth increase 
ee - 1 SES CEPR crt ased assume also that the thermal conductivities of the cor 
from 1 to 7 ft; while at a distance of 5 ft from a building Pie iy Aa 2 

: - ete hg ca crete,7 sand and moist earth are, respectively, 8, 3 an 
the temperature increased trom 30 F to 50 F as the depth PR : hot] 

; a ; 12 Btu per in. per sq ft per hr per F, and that, in bot! 

: increased from 1 to 5 ft, and that under the floor of the z “ ' 

ata : cases, the floor surface temperature is 8O F an 
unheated basement (temperature about 55 F) of a build 

e heat is being delivered by the floor slab to the roor 
ing, the soil temperature was practically constant at 75 F 
at a depth varying from 1 to 5 ft below the basement ¥ehe thermal conductivi neg See 
. 7 * e moisture content the rete ne Vv Ss “ t 
floor. It seems reasonable, therefore, to assume that the uention to cencccent & Ser ae ° aos 

“2 4 ul : accurate calculations the il ue tk ‘ ASH 
soil teniperature under a heated floor panel remains con ‘ de { t t 1 ' t us 
stant at 70 F at a depth of 

® 3 > ft below the floor slab. 
in localities having a climate Radiatiote =, 14.4 \(8tu per KRadlatior? = (1.4) (Btu per 
not colder than that of Fast Convection = 9./ sq tt Corrvecrio/? = 9/ ? sq@tt 
Lansing, Mich. Tota/ =,| 2035 ) per hr) Total = 20.5 ) per hr. 

‘Assume that in-one case | Cycrefe)k=8 gt= 80 F Corscrere) k=8 ¢t=80F 
(Fig. 1) the pipe coils are : 7 = c-.. { 
placed in the concrete slab 2 Wi GAT . My Tos p7= 903 

a ' ?; » “4 ‘Gaee BPBRS 2 

"President, American Society of . SH | 7=97/ 
Heating and Ventilating Engineers © pri $4 oA 
Professor Emeritus, Heating, Ven ‘ Dy y 728276 
tilating and Air Conditioning, Agri 
cultural and Mechanical College of \ 
iexXas, 

Ys \ 
S 2 
Fig. 1 (left)—-This sketch rep- i] 1 
resents a cross section through 
a floor heating coil embedded : Ite ~ Vig 
in a 4 in. concrete slab under , 
Soll, ™ + 


which is a 6 in. layer of sand 
or cinders. Temperature at the 
bottom of the 3 ft of soil is 
assumed—on the basis of tests 
to be 70 F. The text explains 
how to figure the amount of 
heat the coil must deliver in 
order that a total of 20.5 Btu 
per sq ft per hr will go to the 
room. .. . . Fig. 2 (right) 


This is the same as Fig. 1, ex- 











y7=70 











cept the pipe coil is embedded 
in the layer of sand instead of 
in the concrete, as it is in Fig. 1 
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at the rate of 20.5 Btu per sq ft 
per hr. The flow of heat into the 
soil may be calculated as follows 
for the two cases shown: 


i 
lf tl il laced in tl uf 
t the cous are Pp aced mn the 


concrete slab (Fig. 1) and the 
mean temperature of the surface 
of the slab is 80 F, the mean tem- t 
perature of the central portion of 
the slab (the plane in which the 
coils are placed) must be suffi- 
ciently higher so that the heat will 
flow from there to the upper sur- 
face of the slab at the rate of 20.5 
Btu per sq ft per hr. Since the 
conductivity of the concrete is 8, 
the conductance of the 2 in. layer 
above the coils is 4, and the dif- 
ference in temperature between the 
two planes must be 20.5 divided 











building is 120,000 Btu per hr 
the temperature drop through 
coils is 20 deg, the pump must 
liver 120,000/20 or 6000 Ib pe 

of water or about 12 gpm. H 
ever, if the water cools on), 
deg in flowing through the 

the pump must deliver abou 24 
gpm. The friction head (tha 
the head against which the p 
must operate) is calculated |i! 

is with any other forced hot \ 
heating system. For exampl 
the system shown in Fig, 3, 1}, 
total friction head consists of {hy 
partial heads in the following j\y, 


sections : 

1) In the flow main from the b 
to point 2. 

2) In the flow riser from point 
point 3. 





3) From the flow riser at point 





by 4 or 5.1 deg; hence the tem- 
perature of the central plane must 
be 80 + 5.1 or 85.1 F, as shown. 

To find the rate of heat flow 
from the center of the concrete slab 
having a temperature of 85.1 F to 
the layer of soil 44 in. below, and 
having a temperature of 70 F, it 
is necessary to find the conductance of the 44 in. layer 
of materials consisting of 2 in. of concrete, 6 in. of sand, 
and 36 in. of soil. The respective conductances of these 
three layers are 8/2, 3/6, and 12/36; the respective re- 
sistances are therefore 14, 2 and 3; the total resistance 
is 5.25 and the total conductance is 0.19, as shown in 
Fig. 1. The flow of heat into the soil is therefore at the 
rate of 0.19 (85.1 — 70) or 2.9 Btu and the coils must 
deliver heat to the concrete slab at the rate of 20.5 + 2.9 
or 23.4 Btu per sq ft per hr. The size of the coil may 
he designed as explained last month for the ceiling panel. 

The calculation for the flow of heat in the second case 
(Fig. 2) is similar to that just explained. 

To find the mean temperature of the layer of sand 
in which the coils are placed .(Fig. 2) it is necessary 
to know the conductance of the 5 in. layer of materials 
consisting of 1 in. of sand and 4 in. of concrete. It is 
1.2, as shown in Fig. 2. The temperature difference 
between the two planes is therefore 20.5 divided by 1.2 
or 17.1 deg and the mean temperature of the layer of 
sand is 80 + 17.1 or 97.1 F. 

Heat will flow from this layer of sand to the 70 F 
layer of soil 41 in. away at the rate of 97.1 — 70 multi- 
plied by the conductance of the 41 in. layer of mate- 
rials, which is 0.21, as shown in Fig. 2, or 27.1 0.21 
or 5.7 Btu per sq ft per hr. The coil must, therefore, 
deliver heat to the layer of sand in which it is embedded 
at the rate of 20.5 + 5.7 or 26.2 Btu per sq ft per hr. 

The coil can be designed as described for the ceiling 
panel; however, the rate of heat transfer from the coil 
to the sand in which it is embedded is, no doubt, lower 
than to a slab of concrete in close contact with the coil, 
and it is necessary to use a larger coil than would be 
necessary if the coil were embedded in concrete. 

To calculate the capacity of the pump for a forced cir- 
culation panel warming system, if the heat loss of a 
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Fig. 3—Friction head against which the pump 
must operate is calculated like it is with any 
other forced hot water heating system. In this 
ease, the total friction head is made up of the 
partial heads in sections 1-2, 2-3, 3-4, 4-5 and 5-1 


' 
- 


through the coil to the return ris: 
point 4. 

4) In the return riser from point 
to the return main at point 5. 

5) In the return main from point 
through the circulating pump am 
through the boiler to the point of bh 
ginning. 

To calculate the loss of head in the coil, it is onl 
necessary to treat it as a section of a circuit consisting 
of a certain number of feet of pipe and a certain numbe: 
of tees and ells; in doing this, each return bend may 
be placed equal to one elbow—this is not quite accurat 
but the resulting error is on the side of safety. Having 
found the number of feet of pipe and the number o' 
elbow equivalents in the coil circuit, its friction head is 
found in the usual way. Since the friction head in pipes 
and fittings varies almost as the square of the velocity 
it is evident that the power required to force the water 
through a panel warming system is almost eight times 
as great when the water cools only 10 deg in flowing 
through the coil as when it cools 20 deg, because th 
pump must circulate twice as much water against a head 
almost four times as high. 

The coils should whenever possible be connected t 
the risers so that the water flows upward through the 
coils in order that any air which may be trapped in the 
coils can escape in the direction of water flow. 

A panel heating system cannot be designed with th 
same degree of accuracy as an ordinary radiator system 
without very complicated calculations, because the man 
ner in which the pipe coils are covered with concrete 
or plaster is variable and also because the quantities of 
heat dissipated by radiation and by convection are vari 
able. If the method suggested above is applied, the 
result should be sufficiently accurate so that satisfactory 
results can be secured by a variation in the water tem 
perature. For example, if a system is designed for a 
water temperature of 100 F, its heat output can be in- 
creased about 30 per cent by raising the water tempera- 
ture to 110 F, or it can be decreased about 30 per cent 
by lowering the water temperature to 90 F. This range 
is certainly wide enough to protect against probable de 
sign inaccuracies. 
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Heating, 
Ventilating and 
Air Conditioning 
on Shipboard 


S. S. America, largest and finest 
ship ever built in this country. 
proceeds up New York harbor 
to her pier on July 29. New 
Yorkers gave the 35.440 ton 
luxury liner an _ enthusiastic 
welcome. Built for trans-At- 
lantic travel, she is inaugurat- 
ing a fortnightly West Indies 
service because of the war 


YPES of exhaust systems used on shipboard vary, 
depending upon numerous factors. Usually state 
rooms and similar spaces exhaust naturally into 
passageways through door louvers. Where passageways 
are below deck it is customary to provide mechanical ex 
haust. All toilet and shower spaces are provided with 
mechanical exhaust while natural supply is obtained 
through door louvers. Particular care must be taken 
in arranging the exhaust from the air cooled and ad- 
joining spaces so that the refrigeration equipment is not 
overburdened by decreased recirculation in the air 
cooled spaces, and by too great a temperature differential 
between the air cooled and the adjacent spaces. To do 
this, the exhausting of cooled air directly to the outside 
should be avoided wherever possible. A gradual change 
in air temperature between the warm and cool spaces 
should be obtained by exhausting through the warmer 
passageways or public spaces, thus minimizing infiltra- 
tion of warm air to the cooled spaces. It is particularly 
important that short circuits between the supply out- 
lets and the exhaust inlets be avoided. 
All spaces which house heat generating equipment 


“Technical Diy., United States Maritime Commission. 


and which cannot be effectively ventilated by natural 


exhaust to the atmosphere are provided with mechan 
ical exhaust ventilation. In galleys, pantries, bars 
smoking rooms and similar spaces, excess mechanical 
exhaust is provided in order to prevent odors and smoke 
from entering adjoining spaces. The excess exhaust 1s 
taken directly from the outside through louvers, aft 
ports, doors, etc., or it is drawn from the adjoining 
spaces. Exhaust hoods are provided over all larg 
sources of heat such as cooking ranges, steam kettles 
electric grills and ovens. Hospital spaces are provided 
with mechanical supply and exhaust to give a four 


minute air change. Galley, toilet and shower, passage 


and hospital exhaust systems must each be independent 
although several passageways or several toilet and 
shower spaces may be exhausted by the same system 


Proper Control Important Factor 


One of the most important factors of any ventilation 
or air conditioning system is the proper installation and 
location of control valves. This factor has been much 
more carefully watched in air conditioning since the in 





More Information About Marine Applications—an Active 
Field These Days—Is Presented Here by John H. Clarke* 
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SUMMARY 


Great strides are being made today in the application of 
heating, ventilating and air conditioning to our merchant 
ships. Old rule-of-thumb methods are rapidly passing 
and naval architects and marine engineers are aware of 
the importance of good design, equipment and insulation 
and proper adaptation of the various systems. Probably 
one of the most outstanding features of the Maritime 
Commission’s present program—purpose of which is to 
provide about 500 new ships over a period of 10 years 

is the emphasis placed upon proper ventilation, refrig- 
eration and humidity control for cargo holds . . . This 
article explains the types of exhanst systems used on 
shipboard, and follows with a section on proper in- 
stallation and location of control valves—one of the 
most important factors in the success of any ventilation 
or air conditioning layout. Several sketches show differ- 
ent methods of thermostat location, and the accompany- 
ing text explains their uses and advantages. Machinery 
ventilation is then treated, and major attention is given 
to ventilation of cargo holds, with diagrams and an ex- 
planation of a recently devised system for controlling 
the humidity of the air in these holds ... A third article 
on shipboard heating, ventilating and air conditioning 
will discuss further details of marine installations; an 
article in the August HPAC was devoted to the Mari- 
time Commission’s program, the problems peculiar to 
marine work, and types of systems used on shipboard 














dustry is comparatively new and its designers are not 
bound by tradition; as a result the systems are well de- 
signed. Equally important is the custom of manufac- 
turers of this equipment to coordinate all of the items 
that go into the system and to assume responsibility for 
the proper operation of the installation. In ventilation 
work, unfortunately, this is not true. The various items 
are furnished by separate manufacturers, none of whom 
can guarantee proper operation of his equipment as he 
has no control of the other equipment supplied. The 
Maritime Commission is trying to improve this situation. 

The use of manual controls is 
definitely being eliminated for all 
future ships because such control is 
impractical even for small cargo 
ships. There have been many 
complaints by the ship personnel of 
overheating, blasts of hot and cold 
air, poor control valves, and the 
freezing of heaters. Part of this 
has been due to the use of manual 
control and part of it due to unbal 
anced heating, as explained last 
month. Another factor is the con- 
tinued tendency to oversize equip 
ment, and this is one thing it 1s very 
important to avoid. Heaters that 
are oversize are susceptible to 
freezing, are apt to cause stratifica 
tion of the air, and weigh and cost 
more. Stratification in the vicinity 
of a thermostat upsets the control, 
as the thermostat will be subjected 
to an air temperature that is neither 
constant nor a true average for the 
duct. Control valves that are 
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Oversized are simply incapable of the operatio: 
which they are intended. What generally happen 
that one person makes an initial calculation of the 
requirements and adds 10 or 15 per cent as a factor 
safety. Someone else gets this estimate and adds anot 
factor just to make sure the equipment will have 
cient capacity. The size finally selected is that y 
satishes the last estimate. It is unfortunate that 
is the case. Actually no factor of safety should be a 
to the capacities of any of this equipment except a s 
amount intelligently added to satisfy expected variat 
in operating conditions. The equipment finally sel 
should be that which most nearly meets the require: 
for the specific operating conditions, and this does 
necessarily mean the neat largest size. As it is 
it is not uncommon to find heaters and control valve 
much as 50 or 100 per cent oversize, and still expect 


operate properly. 
Location and Setting of Thermostats 


The location and setting of the thermostats have 
been greatly misunderstood. At present it is sp 
that any thermostat which follows a heater must 
least 8 ft downstream or else following a fan. I: 
number of cases this rule has been disregarded 
past and thermostats have been placed within 
feet of the heaters. In one case (Fig. 1 d) a room 
mostat was installed about 2 ft from the heater and | 
way down the side of the duct. The preheater was 


greatly oversized so it can be easily seen that the cont: 


valve never had a chance to reach equilibrium a: 
do its job properly. The diagrams in Fig. 1 illustt 
some of the control systems that have been install 
various ships. Diagram a is the preferred arranger 


for tempered ventilation air, e is preferred for cent: 


heating systems, and g is preferred for dual duct 
tems. Diagram c represents the control for a unit 
tem. At this point it should be made clear that all 


Fig. 1—Some of the control systems that have been installed o: 
various ships. Their uses and features are explained in the tex! 
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heaters should be of non-freezing design wherever they 
apt to be exposed to temperatures below freezing and 
when at this point, the control valve is not essentially 
wide open so as to admit the full amount of steam to the 
heater. This would mean that the preheater for b would 
be the only one which would not need to be of this spe- 
cia! design, and even then the thermostat which precedes 
the heater would have to be set to be wide cpen below 
32 F. 

As just mentioned, a shows the arrangement for venti- 
lation air. Sketch } can be used either for ventilation or 
central heating depending upon the controls used. For 
central heating the preheater control is placed before the 
heater and set to open the valve wide open as the outside 
air temperature drops from 35 to 32 F. Under these 
circumstances the preheater must be carefully sized to 
prevent overheating. “ The two heaters together make 
a compact arrangement but this does not provide as 
good control as is afforded by other systems. The re- 
heater for 6 is controlled similarly to a for ventilation 
air, but where it is used for central heating a two bulb 
valve is used and set so that the duct thermostat keeps 
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OUTSIDE AIR TEMPERATURE 


Fig. 2—Comparison of mixed air temperatures for a “constant 
temperature” and a “variable temperature” dual duct ventilation 
heating system. All outlet dampers wide open. The heavy line 
represents the final air temperature that is necessary to heat the 
compartments to 70 F under the specified conditions. The 
amount by which the air mixture temperatures are above or 
below this line represents the degree to which damper control 
must be used in order that the space will be properly heated 


the temperature from fluctuating due to local conditions, 
and the compensating bulb in the outside air intake varies 
the duct temperature from 70 F to the maximum tem- 
perature (as estimated, and usually about 100 F) as the 
outside air temperatures drop from 70 to 0 F. Sketch 
¢ represents the type of control for unit heating with 
preheated air and terminal heaters. 

Sketch d represents another arrangement that is often 
used for either ventilation air or central heating. The 
controls and arrangement are similar in application to 
b except that unfortunately there have been cases, as 
previously stated, where the preheater thermostat has 
been placed between the heaters with poor control result- 
ing. The distance between the two heaters is about 3 ft. 
On one of these installations steam humid’ “cation is sup- 
plied through a perforated pipe with the quantity of 
steam controlled by an orifice. The results as far as 
humidifying are concerned are very satisfactory. A by- 
pass with a manually controlled damper is placed below 
the heaters so that more air may be circulated for venti- 
lation during the summer. 

Sketch e represents a good control design for central 
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heating. It is compact and yet it affords good positions 
for the thermostats. Both thermostats being downstrean 
there should be little fluctuation of temperature. As 
an alternate to the two bulb valve a single room thermo 
stat can be used to regulate the temperature. This ther 
mostat should be placed either in a protected passage 
way or other representative space such as a dining saloon 
(which is also a lounge room for ship’s officers and crew). 
In some cases these room thermostats have been placed 
in individual staterooms with disastrous results. This 
thermostat controls the whole heating system, of course, 
and any time the stateroom occupant opened his window 
or closed his ventilation damper, the whole system was 
upset, resulting in overheating in the other compart 
ments. 

Sketches f and g represent control arrangements fot 
the dual duct system. Since regulation must be down 
stream for this system in order to maintain constant tem 
peratures, the heaters exposed to the outside air should 
be protected against freezing by using the non-freeze 
type of heater, although they have not always been sup 
plied. Return bend heaters are particularly vulnerabk 
under these circumstances. This would mean that ther« 
should be two non-freeze heaters for f but only one for 
It will be noted that a two bulb control valve is shown 
for the reheater in g. This is used to vary the hot ait 
temperature from 75 to 130 F as the outside air tempera 
ture drops from 75 to 30 F. A single bulb and constant 
temperature as indicated in f have usually been supplied 
in the past with the result that the staterooms are likely 
to be overheated in mild weather, and in addition, all 
the reheaters must be shut down manually in hot 
weather. 

For ships operating on routes where the temperature 
changes rapidly due to the various climate zones (suc! 
as the South American run), and where there are a 
large number of ventilation systems, this is quite a but 
den to place on the deck engineers. A clearer picture 
of this situation is given by Fig. 2, which shows the 
comparison between a constant temperature and variable 
temperature dua! duct system with the dampers on bot! 
the hot and cool ducts wide open. The resulting mixed 
air temperatures are then plotted against the outsick 
air temperature. The heavy line represents the final ait 
temperature that is necessary to heat the compartments 
to 70 F under the specified conditions. The amount by 
which the air mixture temperatures are above or below 
this line represents the degree to which damper contro! 
must be used in order properly to heat the space. Usually 
the hot duct and the cool duct each carry 50 per cent 
of the air supply to the outlet (duct capacity), but where 
the constant temperature is used, orifice plates are some 
times inserted in the ducts in order to supply an excess 
of cool air so as to decrease the possibility of overheat 
ing. The effect of this would be to drop the curve for 
the air mixture (Fig. 2) but the sharp rise at the higher 
outside air temperatures would still exist. 


Machinery Ventilation 


For machinery ventilation there are several different 
methods of estimating the amount of air to be supplied 
One that has been quite popular is to supply air at a one 
to four minute air change rate. But in the case of a ship 
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like the America, where about 300,000 cim is supplied 
in the machinery spaces, it is evident that the difference 
between a one minute change and a four minute change 
is considerable. Actually the only real solution is to 
base the ventilation on the heat liberation for the power 
plant involved and design for a specific maximum tem 
perature rise over ambient. The heat liberation will 





Fig. 3—Ventilation system for controlling humid. 
ity in cargo holds. When the outside atmosphere 
has sufficiently low humidity, it may be circulated 
in large volumes through the holds as indicated 
in a. When the dewpoint outside rises above that 
in the holds or above the temperatures expected 
to be encountered within the next few days or 
at the port of discharge, outside air is excluded 
by setting up the recirculating system as shown 
at b. The humidity and dewpoint are reduced by 
injecting into the recirculating air stream very 
dry air from the specially designed silica gel de- 
humidification equipment as diagrammed in Fig. 4 


depend upon the amount of insulation used and the re 
sultant surface temperatures of the equipment, as well 
as upon the concentration and arrangement of equip 
ment. As another important factor, the air must be 
properly distributed to be effective. Hot air rises, of 
course, and the part of the engine spaces below the 
water line are partially cooled by the sea water. Con- 
sequently a much higher proportion of air should be 
supplied to the upper working and control platforms 
than to the lower working levels. 

The supply.air is usually furnished through direct 
duct, scoop or universal outlets to the various platforms 
just mentioned. Outlets above hot equipment are gen- 
erally avoided. In boiler rooms, the exhaust is usually 
removed through the intakes to the forced draft blowers. 
In other machinery spaces natural exhaust is provided 
through casings or exhaust cowls. Where mechanical 
exhaust is installed its purpose is to remove heat from 
“hot spots.”” When this is done the volume of the 
exhaust is often about one-fifth of the supply. On the 
America, while 100,000 cfm is supplied in the engine 
room, 50,000 cfm is exhausted from the generator flats, 
switchboard and operating platform. On diesel ships 
where the machinery space may become too cold when 


the main engines are shut down, wall type radiators 
in a few cases, unit heaters) are supplied to supple: 
the ventilation system. 


Ventilation for Cargo Holds 


\s mentioned last month, practically all new shi 
now supplied with mechanical ventilation for the 
holds. Ordinary dry cargo holds are furnished 
about two or three changes of outside air per hour 
all refrigerated cargo holds independent blowers fu 
about three changes per hour of outside air. For r 
erated holds arranged for fresh fruits and vegetabl 
35 to 55 F, the air is recirculated at the rate of on 
one-half changes per minute. For these holds the 
side air is supplied to the diffuser compartments or | 
and preferably the duct is extended so as to dis: 
at the diffuser intake. The recirculated air is 
into the diffuser compartment through a grille an 
diffuser cooling coils and is then blown back int 
hold through ducts distributed throughout that 
For the warmer compartments heating coils are pr 
in the diffuser boxes on a bypass so that the air m 
heated if necessary when the outside air drops bel 
specified hold temperature. The air change rat 
dicated above are figured with the holds empty. 

Recently an entirely new system has been devis 
cargo ventilation which completely controls the hum 
of the air in the cargo holds. The principal object 
prevent “sweat damage” from condensation of mois 
vapor on the cargo 
itself, or on the 
ship’s structure. 
This is done by 
keeping the mois 
ture content of the 
air below  satura- 
tion at whatever 
temperature it may 
fall to locally. In 
addition, the hu- 
midity is kept high 
or low depending 
upon the require- 
ments of the cargo 
carried, 

No attempt is 
made to heat or 
cool the holds as 
the dewpoint of the 





air is independent 
or temperature Fig, 4 — Dehumidification equipment 
changes above it, for supplying very dry air when th 
system of Fig. 3 is operated recirculat- 
ing. The dehumidification equipmen! 
consists of beds of silica gel used alter 
nately for adsorption and reactivation 


and depends en- 
tirely upon mois- 
ture content. It 
would also be im- 
practical to attempt artificial heating or cooling o! 
holds as the system is designed for uninsulated he 
Warming of the cold cargo is accomplished, howevet 
the vigorous recirculation of air in each hold—thus ! 
rowing heat from hot decks and warm ocean curren! 
This is often desirable as “cargo conditioning,” so 
cargoes can be discharged in a wet, humid climate s 
as Houston, Texas, where the dewpoint is high. U! 
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Fig. 5—-This picture indicates the importance of humidity control in cargo holds. It 
shows the underside of the deck above in a loaded hold. Note sweat or condensation 
dripping on the cargo. The mats shown are intended to protect the cargo from the sweat 


warmed, the cargo may be dry in the hold but start to 
sweat in the slings on the way out. 

When the outside atmosphere has a sufficiently low 
humidity or dewpoint, it may be circulated in large vol 
umes through the holds by means of a supply fan, an 
exhaust fan, and suitable duct work as shown in Fig. 3a 
When the dewpoint outside rises above that in the holds 
or above the temperatures expected to be encountered 
within the next few days or at the port of discharge, 
it will be necessary to exclude outside air and to use a 
source of drier air than obtainable from nature at that 
time. Excluding outside air is accomplished by closing 
all ventilating mushroom heads and setting up a recir 
culating system as shown in Fig. 3). It will be noted 
that the upper ‘tween deck acts as the return duct. This 
large recirculating stream ventilates remote spots and 
insures care of cargo in remote spaces. 

The humidity and dewpoint are reduced by injecting 
into the recirculating stream, diagram b, very dry air 
brought from specially designed dehumidification equip 
ment near the engine room. This equipment, Fig. 4, 
consists of beds of silica gel which are used alternately 
for adsorption and reactivation. Air to be dehumidified 
is forced by a positive displacement blower through cool 
ing coils to the adsorbing bed and on to the holds under 
treatment via suitable valves and ducts. At the same 
time, air is blown through heating coils to the other 
bed to reactivate it for adsorption. This air is led to the 
boiler intake, if possible, and thence overboard. 


As mentioned, the ship’s officers change 1 ecircul 
tion and dehumidification when air conditior 
hold and in the atmosphere require it This is detes 
mined by reading continuous records of relative hu 
ity and temperatures from which the dewpoint can lb 
easily determined. Each hold is equipped with sam 
ling pipes to each deck which lead air to a recorder « 
inet in a resistor house which contains the recirculati 
fans and controls Che condition of the outside ait 
determined by a similar cabinet situated in th 
house. 

Phis system has much merit and will undoubtedly 
a wide field of application for cargoes which are not inert 
and which may be damaged by moisture Important 
results have also been obtained in reduction of corrosio1 
and maintenance of the ship’s structure through dry con 
ditions. Some ships now in service show distinctly the 
difference in the condition of the structure of holds reg 
ularly treated by dehumidification and those which ar: 
exposed to the usual sweating conditions encountered at 
sea. Fig. 5 shows a typical case of condensation on th 
deck overhead in an untreated hold. 

[A third article on ship heating, ventilating and air condition 
ing will cover details of duct design and mstallation, types 


fan, filter, heating and cooling, and humudifying equipment used 


insulation, piping, ete An article m the fuoust HPA‘ va 
devoted to the Maritime Commission program, the pr em 
peculiar to marine work, and types of ventilation and air , 


ditioning systems used on shipboard.,| 





MARITIME COMMISSION PROGRAM AIDS NATIONAL DEFENSE 


\ nation’s merchant marine is a vital element in its national 
defense plan, for transportation of essential materials from 
sources of supply throughout the world must be assured and 
the fighting navy requires auxiliary ships of numerous types. 
Some of the ships to be built under the Maritime Commission 
program are understood to be designed for conversion to 
aircraft carriers in time of war. .. . . While the Commission's 
program was initiated in 1936 when Congress passed the Mer- 
chant Marine Act, it has become of greatly increased im- 
portance within recent months because of the emphasis on 


national defense and re-armament. The purpose of the pro- 
gram is to provide about 500 new ships over a period of 10 
years to replace our ever-growing number of over-age ships. 
and at the same time to bring about a practical coérdination of 
replacement and retirement in order to stabilize the ship- 
building industry of the U. S. It can be seen that the latter 
phase of the program is also a most important contribution to 
U. S. defense, for in modern warfare—as never before—the 
industries of a nation are an essential line of its defense. 

Tue Eprror. 
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urbine Driven Centrifugal Machine 
mproves the Plant’s Heat Balance 


How Centrifugal Refrigeration Compressors May Be Used 
to Promote Air Conditioning Economy...By W. S. Bodinus* 


N an industrial plant where there is an abundance 

of steam (or—for that matter—any place where 

exhaust or high pressure steam is available) the 
centrifugal refrigeration compressor driven by a steam 
turbine gives flexibility in and economy of operation. 
The refrigerating unit simply becomes an element in the 
complete heat balance of the plant and its byproduct, 
refrigeration, can be utilized for cold storage work, 
process cooling, industrial air conditioning or comfort 
cooling. The compressor may be: driven by a steam 
turbine of the high pressure, low pressure or mixed 
pressure type. 

lor example, a brewery may require a considerable 
quantity of steam at 50 Ib pressure with boilers operating 
at 450 lb pressure; high pressure is supplied to electrical 
generating units, and pressure at 50 Ib is obtained 
through a pressure reducing valve. Instead of the pres- 
sure reducing valve a centrifugal compressor with a 
turbine drive at 450 Ib initial pressure exhausting at 50 
lb might be used. This 50 lb steam is in a saturated 
condition ready to condense efficiently in hot water heat- 
ers, brew kettle, mash tubs or for other processes. One 
of the ideal features of the 50 lb exhaust steam is the 
fact that it is free from oil or other contamination since 
all lubricated parts, stuffing boxes, etc.,-are external 
on the turbine. The steam consumption would run 30 
to 35 lb per hr per ton of refrigeration. 

Some installations require operation of a large power 
boiler in summer at low ratings, making firing difficult 
and operation inefficient. Where the centrifugal is added 
to such a plant, the steam is supplied at boiler pressure 
and exhausted at 26 to 28 in. of vacuum, producing full 
refrigerating capacity at the low consumption of from 
12 to 18 lb of steam per ton of refrigeration.. The 
quantity of condenser water required for the refrigera- 
tion machine is the normal amount and this quantity has 
in almost every instance proved quite ample for the 
steam condenser service. Since the plant operation re- 
quires normal service and fuel handling the cost of power 
is hardly any more than the additional fuel cost. 

In the private electric generating plant exhausting to 
atmosphere, the exhaust steam at 1 to 5 lb pressure can 
be utilized for heating in winter and the heat balance 
is quite satisfactory. In summer, however, this steam 
is wasted to atmosphere. Where this is the case and a 
centrifugal is added, the exhaust steam at 5 Ib pressure 
may be supplied to the turbine and exhausted from it 
at 26 or 28 in. of vacuum. The exhaust steam consump- 
tion for plants of this type is 24 to 28 Ib of steam per 
ton of refrigeration produced. The condensate is also 


*Carrier Corp. 
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SUMMARY 


Where exhaust or high pressure steam is available. ¢)). 
turbine driven centrifugal refrigeration machine m 

be utilized to make the refrigerating unit an elemen: 
in the complete heat balance of the plant. Its } 
product—refrigeration—can be used for cold storag: 
work, process cooling, industrial air conditioning 0; 
comfort cooling. The compressor may be driven by 

steam turbine of the low pressure, high pressure 0; 
mixed pressure type. ... A brewery, for example, may 
have boilers operating at 450 Ib pressure and requir: 
50 Ib steam for process werk: in this case, a turbine 
operating at 450 Ib initial pressure and exhausting | 
50 Ib can act as the reducing valve. . . . In the private 
electric generating plant exhausting to atmosphere the 
exhaust steam can be used for heating in winter, and 
in summer can be used for cooling. . . . Where the 
power or process steam requirement is quite variable. 
or process steam is required at irregular intervals, a 
mixed pressure or bleeder type turbine may be used. 
In this way, full use can be made of all available ex. 
haust steam and at the same time Yhe necessary re 
frigerating effect. can be obtained automatically. . . . In 
certain instances where the centrifugal machine has 
been fitted into a heat balance, operating economies 


amounting te thousands of dollars have been achieved 


4 











recovered, thus reducing maintenance, water treat: 
cost, etc. 

Where the power steam requirement is quite varial 
or where process steam may be required at irregula 
intervals, then a mixed pressure type turbine or bleed 
type turbine may be used. This type of centrifuga 
compressor drive has the ability to take in or give out 
steam at any desired intermediate pressure, at any va! 
able quantity, and it does it automatically; the balance 
of the steam goes on down to condensing. Thus 
group of steam engines exhausts at 10 Ib for pro 
work during the day and the quantity given up by 
engines is insufficient, then the turbine on the centrilug 
refrigerating machine would make up the deficienc) 
exhausting the necessary steam at 10 Ib. If at mig 
the process load is small and the engines delive: 
excess, the centrifugal unit would take in the exces» 
steam given up by the engines at 10 lb and carry 1! 
down to 26 or 28 in. of vacuum. Full use could thus 
be, made of all exhaust and at the same time the neces 
sary refrigeration effect could be obtained automaticall\ 

In certain instances where the centrifugal machine 
been fitted inte »a heat balance, operating economic 
amounting to thousands of dollars a year can be observed 


Heatinc, Prrene ann Am Conprriontnc, Sepremper, |9! 





es 





f Sate! A Oe 


we bikes Taek dda tay 





hes 





Nn as 


rs 


ee eel as 


. 





ie 











Ny BN 


Piping Does Double Duty 






Same Circuits Serve Twelve Zones of Department 
Store Air Conditioning System Summer and Winter 


By David E. Alton* 


N interesting air conditioning system utilizing an 


unusual piping layout serves the Meyer Bros. 


department store at Paterson, N. J. This in 
stallation is one of the largest in the state, 265 tons in 
cooling capacity, and was designed for year ‘round oper 
ation. Its distinguishing feature is its unitary zone de- 
sign, which consists of independent zones receiving 
chilled and heated water from a central circulating plant 
In this way the entire store, 126,000 sq ft in all, is 
divided into 12 zones each equipped with its own fans, 
coils, controls and duct system. 

Although the zones are otherwise independent of each 
other they are all dependent upon the circulation of the 
proper quantity and temperature of water through thei1 
coils and sprays for satisfactory performance. For this 
reason a great deal of thought and time was spent in 
the design of the two circulating systems. These two 
systems are called the main water system and the reheat 
system. The purpose of the first is to feed chilled or 
heated water to the main water coil in each zone system, 
and the purpose of the second is to feed heated water to 
Engineering ‘ 


*Montgomer 


Fig. 1 (left)—-General arrangement of the piping for supplying 
chilled or heated water to the main coil of each of the 12 air 
conditioning assemblies and for supplying heated water to their 
reheat coils. The return side of the reheat piping system is 





SUMMARY 


An unusual piping layout is used in connection with the 
265 ton air conditioning system serving the Meyer Bros 
department store in Paterson, N. J. The store is divided 
into 12 air conditioning zones, each with its own fans. 
coils, humidifying sprays, controls and ducts. . . . The 
main water coil of each of these assemblies is supplied 
with chilled or heated water from the machine room, 
the reheat coils are supplied with heated water, and the 
humidifying sprays are furnished with city water. Two 
piping systems are used for this, the main water piping 
and the reheat piping. . . . Since demands for dehumidi 
fication and heating do not occur at the same time, it 
was possible to use the same heat interchanger for both 
services. Also, the demand for reheating does not occur 
simultaneously with the need for humidification, so the 
return side of the reheat piping is utilized as the water 
feed line for the sprays in each of the 12 separate zones 








the reheat col, or city water to the sprays in Cat 

The water in each of the two circulating systems 
| 
? 


heated or cooled as required within e machine 


used as the feed line to the humidifying sprays in winter 
Fig. 2 (right)—Detail showing typical piping connections at 
each of the coil units, with the necessary valves, gages and other 


accessories to assure proper balancing of the system and operation 
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where the compressors, heaters, coolers and pumps are 
situated. From this point it is then circulated by the 
two piping systems to the coils in each zone. 

In designing the piping systems, every effort was 
made toward an economical, efficient as well as com 
plete layout. The total quantities of water circulated are 
800 gpm in the main system, and 200 gpm in the reheat 
system. ‘The water velocities used throughout are 6 fps, 
and upon that basis a 15 hp pump for the main line and 
a 5 hp pump for the reheat line both operating at a 50 
it head were chosen. 

\s previously noted, the main water coil in each zone 
is used for cooling as well as heating by alternately cir 
culating chilled or heated water through it. For this 
reason suitable valves and interconnecting piping have 
been n-stalled between the heat imterchanger and chilled 
water coolers to permit either to be put into the main 
water circuit for heating or cooling the water. Since the 
demands for dehumidification and heating do not occur 
at the same time, it was possible to use the same heat 
interchanger for both water systems. This being pos- 
sible, the necessary interconnecting piping and valves 
were installed to switch the heat interchanger from one 
piping system to the other. 

In a similar way, since the demand for reheating does 
not occur simultaneously with the need for humidifica 


tion, further econonnes in piping were accomplishe 
When there is a demand for humidification the rehe: 
circuit is shut down, and the return side of this pipi: 
circuit ts utilized as a water feed line to the sprays 

each zone. The method in which this is done is show 


in Fig. 2, where a typical coil and spray section is illu 
trated. \ll that has to be done is to shut the valy 
leading to the reheat coils, open the valves to the spray 
and in the machine room open up the return side of ¢] 
reheat system to the city water main. 

The inlet and outlet gages shown for both the rehe: 
as well as the main coils are an exceedingly importa: 


feature of the system. They are the means by whi 
pressure drop through the coils may be arrived at ai 
the water quantities calculated. This is very importa 
for the proper balancing of the system. The installatio 
of these gages is shown in Fig. 2. Also illustrated 
Fig. 2 is the spray control assembly consisting of t! 
following: an electric solenoid valve for controlling th 
operation of the sprays; a water line strainer to preve: 
clogging of the nozzles; a pressure reducing valve f 
regulating the operating pressure of the sprays; a1 
finally a water gage for indicating the operating pressur 
of the sprays. 

This system has operated through a full year wit! 


great deal of satisfaction. 


NORTHWESTERN BUILDS TECHNOLOGICAL INSTITUTE 


The $5,000,000 building being erected at Evanston, Ill... to 
house Northwestern University’s new Technological Institute is 
to be heated by forced hot water circulated through convector 
radiation, and steam in indirect heating units for lecture rooms. 
etc. Steam will be obtained from the university’s power plant, 
nearly three blocks away, through a steam pipe to be laid in an 
existing tunnel that now carries steam power for other buildings 
on the campus. Pressure will be about 150 Ib at the power 
plant and about 125 at the building. 

At the point where the building intercepts the tunnel, the 
steam will pass through reducing valves and enter a group of 
seven converters, one for each of the six wings of the building 
and one for the central section. Water circulating through the 
converters will reach a temperature of 200 F. About 600 convec- 
tors will be installed. Steel pipe is to be used throughout the 
water circulating system and for the steam lines with wrought 
iron pipe for the returns, according to present plans. Copper 
pipe is to be used for the 40 lb steam service to laboratory 


tables. 
Most of the underground laboratories designed for experi- 
ments and research in physics and chemistry and the ground 





floor of one wing of the building, devoted to the chemistry 
department of the university, will be air conditioned—for the 
most part by individual installations. Air conditioning will serve 
not only to eliminate undesirable fumes and to provide com 
fortable working conditions for students and instructors, but to 
control excessive humidity, which seriously interferes with deli. 
cate electrical instruments used in making precise measurement: 
Relative humidity tolerances will in general be kept within 5 
per cent. Special air conditioning units will be installed in par- 
ticular laboratories such as the moist curing room of a cement 
and concrete testing laboratory in the civil engineering depart- 
ment, in which humidity will be maintained at 100 per cent, and 
in the dry curing room of the same laboratory, which will have 
a humidity of approximately 20 per cent. Another laboratory 
in the chemistry department will have a temperature fixed at 
body heat, 98.6 F. In addition, five low temperature rooms in 
which temperatures may be maintained at 4 to 25 F below zero 
are to be constructed in various parts of the building. 
Holabird & Root are the architects and engineers for the 
building. The consulting engineers for the power house and 
steam transmission to the building are Neiler, Rich & Co. 
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Cost of Steam With Coal as Fuel 


Chart Prepared by Irving E. Brooke, Consulting Engineer. 


Gives Complete Data for Easily Computing the Cost of Fuel 


ANY articles have been written on the com- 
parative cost of various fuels, and many charts, 
diagrams and tables have been published tend 

ing to show the same comparative costs. It is unfor 
tunate that many such data have been designed to show 
certain results—namely, that some one certain fuel was 
cheaper than some other fuel. The lowest price of one 
particular fuel would be compared with the highest price 
of the other fuel in a given territory, or a comparison 
would be given between fuels, one of which would not 
be at all suitable for use under the conditions assumed. 
It should be borne in mind that the first cost of fuel is 
only one of the factors involved. 

\ll of these conflicting data leave the fuel user in a 
somewhat confused state of mind—a state often intensi 
fied by the over-enthusiastic salesman for any particular 
fuel or equipment who cites numerous instances where 
his fuel or fuel using equipment has replaced another fuel 
or equipment, and the user has saved any amount up to 
50 per cent of his previous fuel cost. 

Recently I prepared some charts on the comparative 
cost of fuels. The desire to make such charts was 
prompted by the fact that those available either did not 
cover a sufficiently wide range of fuel costs or were too 
much involved ; that is, they gave too much information 
on the same chart for ready and accurate comparison, so 
that you were following a line until you were “lost in 
the woods.” 

After many preliminary trials, it was decided to make 
one chart for each fuel and to arrive at a fuel cost of 1000 
lb of steam as the basis of comparison. Whether the 
basis of comparison is 1000 Ib of steam produced, gal of 
water heated, or cu ft of air heated, the relative cost will 
not change. 

My chart for coal appears on the next page ; there are 
also charts for oil and gas which are to be published 
later, and a chart for quickly comparing gas costs either 
on the basis of the cost per therm or per 1000 cu ft of 
gas of various Btu values. 


Use of the Chart 


A feature of the chart is that it can be used if either 
the per cent efficiency, evaporation in lb of water per Ib 
of coal, or lb of coal per boiler hp-hr is known.  Start- 
ing at the bottom of the sheet, select the value of Btu 
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SUMMARY 


For use in his consulting work, Mr. Brooke has prepared 
charts for determining the cost of generating 1000 Ib of 
steam using coal, oil or gas as the fuel. Whether the 
basis of comparison is 1000 Ib of steam generated, a 
certain number of gallons of water heated, or some other 
basis, the relative cost will not change ... Feature of the 
charts is that complete data are given, but that they are 
still easy to use. The one for coal is reproduced on the 
next page, and the others will be published later . . . To 
use the chart, enter it at the bottom on the scale for 
Btu per lb of coal and go vertically until either the per 
cent efficiency (diagonal lines), evaporation in Ib of 
water per lb of coal (left hand scale), or Ib of coal per 
boiler hp-hr (right hand scale) is intersected. From this 
point go horizontally either to right or left until the 
eurve for cost of coal in dollars per ton is intersected. 
From this point go vertically to the scale at the top of 
the chart and read the cost of steam in cents per 1000 Ib 











per Ib ot coal and go vertically until the line intersects 
either the per cent efficiency (diagonal lines), evapora 
tion in lb of water per Ib of coal from and at 212 F (left 
hand scale), or lb of coal per boiler hp-hr (right han 
scale). From this point, go horizontally either to the 
right or left until you intersect the curve indicating the 
cost of coal in dollars per ton. From this intersection, 
go vertically to the top of the sheet and read the cost of 
steam in cents per 1000 Ib. 

If the price of coal does not fall within the range of the 
chart, the method may still be used. For instance, if the 
cost of coal is $10, use the $5 curve and multiply the 
steam cost read from the chart by two 


Example of Use of Chart 


\ssume Btu per Ib of coal to be 12,000, efficiency 56 
per cent, and cost $3 per ton. Enter the chart at the 
bottom scale at 12,000 and go vertically to the 56 per 
cent diagonal line. From this intersection go horizon 


tally to the left until the $3 curve is crossed. From this 


second intersection, go vertically to the top of the chart 


and read on the top scale the cost of steam to be 22c per 


1000 Ib. 
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Cost of Steam Using Coal as the Fuel 


[See instructions for use on preceding page| 
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F. H. Chisholm, Consulting Engineer, Tells How Different 
Requirements of Charity Hospital Departments Are Met 


HERE towers in New Orleans today a great 

monument dedicated to the alleviation of suffer- 

ing and the healing of the sick—the Charity Hos 
pital of Louisiana, founded by a sailor, Jean Louis, in 
January, 1736. The original hospital was formerly a 
convent and served the dual purpose of hospital and 
asylum for the poor. Today, it is a $15,000,000 insti 
tution equipped to accommodate 4000 patients and some 
2000 help, including internes, maintenance 
crews, etc. It is a small city in itself having its own ice 
making plant, ice cream plant, bakery, kitchen and cafe 
teria, cold storage rooms for meats, fruits, vegetables, 


nurses, 


etc., and a gasoline storage and filling station for trucks 
and ambulances. 

We shall devote our attention here to the air condi 
tioning of the new 20 story main build- 
ing, and how the different requirements 
of the various departments are met. 


phn 


Only a smal l 
portion of the 
main building 


air conditioned; 


is 
however, it re 
juires a little over 
700 tons of refrig 
eration. All 
rooms including 
kitchens, pantries 
and a of 
are 


inside 


number 
special rooms 

ventilated. S um- 
mer-winter air 
conditioning is in- 
stalled for the three 
doctors’ dining 
rooms, the admin- 
istrative suite, the accident and emergency wards, and 


\ir intake openings are in an open court directly over the base- 
ment of each wing. Copper houses were built over the openings 
for the filters and heating coils. A draft gage on the exterior 
of each house indicates when the filters need cleaning 
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Founded in 1736 by a sailor, Jean Louis, the Charity Hospital of 
Louisiana is now a $15,000,000 institution equipped to accom- 
modate 4000 patients and a staff of 2000. Seven hundred tons of 
refrigeration is used for air conditioning parts of the building 






‘ombination of Central Plant and Unit 


Air Conditioning Serves Varying Needs 





SUMMARY 


tion equipped to accommodate 4000 patients. 


700 tons. 
certain demands which had to be met. 


from another. 
limits. 
tic gases, some of which are 


than air. ... The problems were solved by a 





Temperature and relative humidity 


The Charity Hospital of Louisiana, in New Orleans, was 
founded over 200 years ago, is now a $15,000,000 institu- 
Although 


only portions of the new 20 story main building are 


air 


conditioned, the refrigeration requirement is a little over 
The air conditioning for the operating 
department presented some problems. The doctors made 
Recirculated 
from one operating room could not be mixed with 


air 
air 


of 


each room required individual control between certain 
Provision had to be made for removing anesthe- 
heavier and some lighter 
combina- 


tion of central plant and unit air conditioning systems 
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tive suite are typical factory 


CXC pion 


] 


‘ 
} 


all operating rooms and_ oth 
rooms in connection with the oper 
ating department 

Air conditioning for all these cde 


pac kage 
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Iministra 


built 
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cident 


lATye 


px rtion 


this floor is used for storage of 


struments, linens and other supplies, and is not ¢ 


ditioned. The two wings house the operating rooms 


the west wing there are 19 operating rooms and in 


east there are 22 
there are numerous auxiliary rooms such 


The total 


as 


rooms, anesthetic rooms, etc. 


rooms on this floor that are conditioned is approximate) 


100, plus the corridors. Due to the many 


with their varying sun effects, it was decided 
each wing into three and distinct 


three central plants. 


separate 


, 
special con 


The operating rooms are on the 
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In addition to the operating rooms 
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scrub-uy 
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The summer-winter air conditioning for this 


ment brought up some unusual problems. The 
made certain demands which had to be met 
lated air from one operating room could 

with air from another room. The temperature 


room, as well as the relative humidity, required 
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Typical Room Unit Installation 











ual control between certain limits, but accurately con- 
trolled. Provision also had to be made for eliminating 
gases used for anesthetics, some of which are heavier 
and others lighter than air. In order to accomplish this 
exhaust grilles were placed near the floor and ceiling of 
each operating room. 

Each of the three zones mentioned was treated as an 
entirely separate system. One hundred per cent outside 
air is brought in and passed first through a preheater 
coil, then a run around coil, and next the dehumidifier 
or air washer. A second run around coil- comes next 
and then a reheater coil. On leaving this last coil the 
air is picked up by a fan and then distributed to the 
different rooms through individual room units. These 
central plants condition the air in summer to about 75 F 
dry bulb and 60 F dewpoint. 

[Individual units for further conditioning the air to 
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meet the particular requirements serve each room. 1 
types of units are used. For the operating and other j; 
portant rooms, unit “A” consists of a heating coil a 
a cooling coil with bypass and a blower type fan. | 
auxiliary rooms the “E” units consist of only heati 
and cooling coils with a face damper. With the “ 
units it is possible to recirculate a small amount of « 
or use only outside air. The “E” units do not requ 
close control, and only an on and off switch and a th 
mostat are used. The surplus air quantity is withdra 
from each room through an exhaust system, with 
exhausts situated both near the floor and near 
ceiling. 

The “A” units are controlled from a board in ea 
room which has an on and off switch, a thermostat 
temperature control, a switch for raising or loweri 
relative humidity, and a recirculating air switch 
regulating the quantity of air up to a maximum of 
per cent that may be recirculated. 

The control system is of the pneumatic type. Aut 
matic dampers at the outside air intake are operat: 
through an electro-pneumatic switch which opens 
dampers when the fan operates and closes when the | 
stops. There is installed in the inlet of each fan a vai 
control which operates by a static pressure regulator 
increase or decrease the quantity of air delivered by the 
fans, and at the same time to maintain a constant 
pressure in the ducts. 

The heating system was designed for an outside ten 
perature of 20 F ; the central plant does a portion of the 
heating and the independent room units take care of t! 
balance (the same idea as for summer cooling). Th: 
balance of the building is heated mainly by direct radia 
tion and a number of special rooms have blast heating 
The air washers for the summer-winter air conditioning 
system have steam grids for humidifying in addition t 
flooding nozzles. No provision was made to eliminate 
the possibility of the preheater coils freezing, as suc! 
danger is remote in this climate. 


( 


Autopsy Amphitheater and Morgue 


Near the morgue in the basement is an amphitheate: 
for performing autopsies which has a capacity of ap 
proximately 120 people. This room is heated by blast 
and is well ventilated. All supply air is taken directly 
from the outside and is passed through dry filters. Sup 
ply air is delivered to the room through wall grilles near 
the ceiling and exhaust air grilles are situated in the 
step risers. A separate exhaust fan is used and no air 
is recirculated as all contamination or annoyance from 
odors had to be eliminated. In order to minimize odors, 
supply air is treated with an ozone machine. 

The morgue contains 32 compartments for bodies 
plus a room called the “spare parts department” which 
is used for the storage of specimens for examination and 
study. - Partition walls divide the morgue into five 
rooms; each has its own direct expansion unit cooler; 
these units are served by two “Freon” compressors each 
driven by a two speed motor. The compressors are con 
trolled by pressure switches in the suction lines ; the fans 
of the unit coolers run continuously and the direct ex 
pansion coils are controlled from the thermostats in the 


different rooms. 
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The morgue public space is heated by blast using all 
itside air, and has its own ventilating fan. 


Ventilation of Main Building 


There are a great number of rooms in the main build 

g with no outside exposure, and a number of spaces 
that require ventilation even though they have windows. 
\ll such rooms and spaces are ventilated. To give some 
idea of the extent of this system a typical floor has about 
ne-fifth of a mile of ducts. The total quantity of air 
exhaust from the building is about 425,000 cfm, using 
27 exhaust fans. There are three main duct shafts, one 
in each wing and one in the center. 

The basement exhaust amounts to about 100,000 cfm 
of which the kitchen alone requires almost 50,000. In 
order to exhaust this quantity of air, which is too large 
to be brought in through leakage or infiltration, it was 
necessary to provide for its intake. An open court di- 
rectly over the basement of each wing of the building 
provided convenient locations, and two large intake open- 
ings were installed. Over these openings were built 
copper houses, and inside these houses are filters and 
heating coils. The coils in cool weather temper the air 
in order to eliminate drafts. From the intake openings 
this outside air is conveyed by ducts to various locations 
in the basement in order to obtain proper distribution, 


Central Refrigeration Plant 


The power house for the hospital is situated about 
one city block distant from the main building. In the 


Nearly 2500 sloping top convectors totaling some 90,000 sq ft of 
radiation, and blast heating coils with an equivalent direct radia- 
tion capacity of 70,000 sq ft, answer the heating requirements 
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\ view in the boiler house 


power house there are four ammonia refrigerating con 
pressors for air conditioning. Two 175 ton single units 
are each directly connected to 200 hp, 300 rpm sy: 
chronous motors. Two other 175 ton units are cor 
nected in tandem with one 400 hp, 300 rpm synchronou 
motor, driving both compressors using a common shaft 

These four compressors are connected to a_ water 
cooler. \fter the water is cooled to about 47 to 55 deg 
as may be required, it is pumped to the different air 
conditioning units in the main building 

Brass pipe was installed in a concrete trench for bot 
the supply and return from the power house to the main 
building. This piping is covered with 4 1n. of cork wit! 
a 20 oz copper jacket over the cork covering. The ri 
inforced unit concrete covers were laid over the top 
the trench. In the building, galvanized steel pipe is used 

The entire mechanical equipment for the new project 
was designed by the writer; Weiss, Dreyfous and Sei 
ferth were the architects; the American Heating and 
Plumbing Co. was the mechanical equipment contra 
tor for the main building and laundry and ambulance: 
house ; Riggs, Distler and Co. was the mechanical equip 
ment contractor for the power house and warehouse and 
shops buildings, and W. J. Riley Co. was the contractor 
for the nurses’ home. 

The mechanical equipment contract for the mai 
building amounted to a little over $1,211,000, the power 
house and warehouse and shops buildings mechanical 
contract amounted to $412,000, the nurses’ home m« 
chanical contract to $161,600, and the laundry and am 
bulance house mechanical contract to a little over 
$70,000. 
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Air Conditioned Steamboat 
’"Round the Bend! 


By J. H. Bailey* 


ANCING on the Mississippi—famed in song and 

story—is proving more popular than ever since 

the first air conditioned, streamlined excursion 
steamer, the S.S. Admiral, went into Mississippi River 
service at St. Louis, Mo., early this summer. The new 
excursion boat, one of the Streckfus steamers, is the 
largest and most modern inland water “liner” ever built 
in the U. S. It is equipped withan air conditioning sys- 
tem boasting a cooling capacity equal to that of the trans 
Atlantic liners Normandie and Queen Mary. 

\ centrifugal refrigerating machine of 300 ton capac 
ity supplies cooling for the four sets of air conditioning 
equipment on the boat, which serve two of the five decks 

a main or dance floor deck and a mezzanine or balcony 
floor for dining tables. both decks are completely 
enclosed. 

The dance floor deck has an over-all length of 341 ft 
and a width of 90 ft, and there are air conditioned 
lounges as well as the dance floor. The dance floor is 
220 ft long and 52 ft wide, with a ceiling height of 18 ft. 
It was built to accommodate 2500 people, 1500 of them 
dancing. The air conditioning system serving the dance 
floor and mezzanine floors is divided into four zones, each 
having its own separate equipment. 

The equipment for each zone consists of an outside air 
intake, dehumidifier with six row coils, spray pump and 
filters. Each of the four zone systems is designed to 


*District Manager, Carrier Corp., St. I 
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Mark Twain—the fellow that wrote that crack about everyon 
talking about the weather and no one doing anything about 
it that most air conditioning speeches start with—never saw 
anything like this in his Mississsippi River days. It’s an air 
conditioned, streamlined excursion steamer in use at St. Louis 





handle approximately 18,000 to 20,000 cfm of air, whi 
is distributed through registers in the ceiling and fr 
the side wall under the low ceilings at the orchestra ar 
mezzanine floor. Each of the four zones also boasts 
small tempering heater for humidity correction and te: 
pering of the outside air should the boat require a litt! 
heat in the late fall. 

Condensing water is taken from the Mississippi Rive: 
discharged through the condenser and back into the rive 
The cold water circulating system consists of a centri! 
ugal pump with a steam turbine drive, circulating wate! 
through the cooler to the four dehumidifier sections s 
uated above the large paddle wheels. In installing t! 
dehumidifiers, ingenious use was made of waste spac 
above the wheels, reducing to a minimum the otherwis 
usable space needed for the air conditioning equipment 
on the mezzanine. 

S.S. Admiral is constructed throughout of steel ai 
the walls have 4 in. of wool insulation. Both floor a1 
ceiling are also insulated in order to cut down the trans 
mission gain from the unconditioned floor below, call 
the “circus” deck, and the open dining room on t 
third deck above. The centrifugal refrigerating machi y 
operates on the first deck in full view of the passenger: = 


, 
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Air Conditioning for War 


ue Eprror- 


Walter L. 
conditioning for war in the July HPAC 


Fleisher’s editorial on air 
‘< an excellent summary of the needs and 
of industrial 


on the article | 


shortcomings of many our 


plants. In commenting 
should like to emphasize the psychological 
effect of good working conditions on the 
men in the factory, which to my mind 


In 


many 


< one of the best means of defense. 
fairness to the of 
plants, it should be said that much has 


management 
already been done to improve working 
conditions. In genera!, however, the em- 
phasis has been placed on those items 
which affect the plant production, such 
as the arrangement of equipment, the use 
if mechanical devices, lighting, etc. Less 
attention naturally has been given to the 
installation of that 
which in itself does not directly 


type of equipment 


increase 


plant production. A satisfied group of 


workers is, however, one of the 


of 


most 


effective methods obtaining increased 
plant production, and in addition forms 
of 


program, Whenever a management shows 


a bulwark defense in an emergency 
an interest in improving plant conditions 
the psychological effect on the workmen 
noticeable. 

that 


nature of the 


is immediate and very 


It is recognized, of course, many 


plants, because of the very 
manufacturing process do not readily per 
mit of complete air conditioning systems, 
vet a study of most plants will usually 
result in the conclusion that certain im- 
provements can be made, and frequently 
without entailing a large outlay on equip- 
ment. I recall a certain plant where the 


radiation of heat from the processing 
equipment created an almost unbearable 
condition during the hot days of the sum- 
mer months but maintained a normal tem- 
perature during the remainder of the year 
Actual 


practical, but after 


cooling was not feasible nor 


the 
management agreed to install a fan and 


some discussion 
duct system which would bring in large 
quantities of distribute 
it to various points in the aisleways be- 
Although the actual 
temperature change was very small, the 
cooling effect was most noticeable and 
brought many favorable comments from 
¢ division foreman and his men. Inci- 
dentally, the net production was slightly 

reased due to the better manipulation 

the machine and the reduction of culls. 


outside air and 


tween machines 


+} 
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It has been 


my experrence I many 
years that general managers are not 
averse to improvements, provided careful 
studies have been made and the recon 


mendations are based on sound judgment 


Unfortunately, claims frequently made by 


salesmen of air conditioning equipment 


are such as to place the prospective put 


chaser in a skeptical trame of mind, wit! 
the net result that the 


ment is often brushed aside and forgotten 


intended imy 


rm 
yi Ve 


If Mr lleisher’s editorial could he 
brought to the attention of managements 
throughout the United States it should 
result in a greatly increased interest 
this important field.—R. S. Hawtey, Act 


Me cl ani al 
Michigar 


ing Chairman, Department of 
Engineering, University of 
Member of HPA( 


and Contributing Editors. 


s Board ot ( 


Standby Power Questioned 


Tue Eprror 
The 


Wal 


editorial on air conditioning 1 


July HPAC 


interesting points, but the conclusion that 


in the raises many 


we should undertake a large air cond 


tioning program for most of our ta 


tories, with complete standby diesel power 
plants to operate them in case the normal 
electric power supply is interrupted, seems 
open to question 

All engineers will 


ditioning has an important place in ou 


industrial planning, and management oft 


cials do generally appreciate the humat 


and economic values of providing com 
fort and safety for all workers. How 
ever, war is a grim business which calls 
for practical realism in utilizing total 
resources. None can safely be wasted 
because there is now a serious shortage 


skilled 


of experienced design engineers, 


mechanics, machine tools, and so fort! 
European nations failed tor lack of wat 
preparation, but there is no evidence that 
air conditioning would have saved any 
of them, 

Air conditioning is making a sound and 
steady growth, but it ought not be rushed 
too fast under the artificial stimulus of 
war preparation. Cooling is a desirable 
feature, but not a vital necessity, for a 
We 


will certainly need much air conditioning 


majority of our industrial buildings. 


and refrigeration equipment for essential 
process work, and for key locations in 


some factories. This equipment will re- 


quire a ta 
neering and ma 
its 
lor its 
seem hOLkWCa if 
pansion beyond 
requirements 
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and naval 


tar\ 
preterence 
of our unpre 
a duty | ] 
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Fortunately, we 
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Engmeers and 
situation by insti: 
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result from 
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they have load charact 
for auxiliary drive by 
prime mover plants. In 
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necessary to take care 
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can be applied to better use for our na- 
tional defense. 

Of course, cost considerations must not 
delay our defense measures, but waste 
must be avoided and unnecessary standby 
plants would represent waste in first cost 
and in technical resources. They would 
also create a heavy burden of idle main- 
tenance and obsolescence. War will not 
he permanent, and in peacetime such 
equipment is utterly useless. 

Mr. Fleisher stresses the danger due 
to interruption of our main power supply 
systems, and this is certainly one of our 
major problems, because our whole in- 
dustrial system is keyed to power. Re- 
markable progress has been made in 
arranging power distribution so as to 
localize outages and maintain § service 
under all conditions. Further protection 
of key points will be needed under war 
conditions, but our principal concern must 
be for this maintenance of our main power 
supply. Most of our activities depend 
upon power, and even for an individual 
factory it is more important to run the 
machines than to provide cooling while 
work is shut down for want of power.— 
Lee P. Hynes, Electrical and Mechanical 
Engineer. Member of HPAC’s Board of 
Consulting and Contributing Fditors. 


Conditioning Reduces 


Absenteeism 


Tue Eprror 

I read Mr. Fleisher’s editorial on air 
conditioning for war with a great deal 
of interest. I believe his general idea is 
sound, but the expense involved is perhaps 
prohibitive. This is particularly so where 
this new high pressure work will be done 
in new plants and the entire plant expense 
must be amortized in five years. The 
manufacturer will provide air conditioning 
for his engineering and clerical help be- 
cause this is apparently necessany, but 
generally he will not do it for the rank 
and file of factory employees. 

I believe that the air conditioning in- 
dustry has been very lax in not making 
the data more generally available on air 
conditioning’s advantages. I believe that 
there are many statistics available which 
can be satisfactorily published and which 
would help the cause considerably. 

In one important job of mine they had 
definite employee absence records extend- 
ing over quite a period of years. When 
they moved into their new plant, which 
was completely air conditioned, they con- 
tinued to keep these records, and these 
records show that over a period of four 
years the absences on account of sickness 
had been reduced 38 per cent. They give 
the air conditioning system the full credit 
for this improvement. In this plant they 
found that the improvement took place 
fairly uniformly throughout the entire 
year, regardless of weather conditions. 
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This indicated to them the desirability of 
their operating the equipment continu- 
ously, which has been done. 

It has been my thought that if manu- 
facturers could be convinced that there 
was a definite money saving to be effected 
by improved health conditions of em- 
ployees, due to working in air conditioned 
space, they would give the matter much 
more serious consideration. 

Frankly, I believe that we are wasting 
our time worrying about these more or 
less temporary enterprises which are com- 
ing in with the war scare and will go out 
within a few years. I am _ thoroughly 
convinced that industry in general needs 
air conditioning and should be made more 
conscious of this fact. Not enough pub- 
licity has been given to the necessity for 
and benefits of air conditioning.—ELtiotr 
Lee ELtincwoop, Consulting Engineer. 
Member of HPAC’s Board of Consult 
ing and Contributing Editors. 


Designing a Duct 


THe Eprror 

In the April HPAC, p. 252, Samuel R. 
Lewis endeavored to answer a reader's 
question about the correct method of de 
signing a duct. You quote the reader's 
problem as follows: “Consider that a fan 
is delivering a quantity of air to a hori- 
zontal rectangular wooden duct of 100 
ft length. It is desired that this air be 
blown out of equal sized uniformly spaced 
nozzles along the entire base of the duct. 
The velocity out of each nozzle should 
be constant and equal to 1000 fpm. How 
should the duct be designed ?” 

As I interpret this question, it is for 
the specific problem mentioned and does 
not ask for a general method of duct 
design. Mr. Lewis’ answer gives a gen- 
eral description of the accepted methods 
of duct design only and does not answer 
the specific question asked. If the duct 
were designed by one or the other of 
the methods indicated, it would not work 
properly. The actual condition that 
would result would he that the outlets 
near the beginning of the duct would get 
very much more air than the outlets near 
the end. 

The problem specifies equal area, equal 
quantity and equal velocity out of each 





Readers of Heatinc, Pirinc anp 
Arm CONDITIONING are invited to 
contribute their views to these 
“Open for Discussion” pages, which 
will appear from time to time. 
Comments on articles we have 
“published, expressions of timely 
interest on developments in design, 
installation, operation or mainte- 
nance of heating, piping or air 
conditioning systems, other remarks 
of value to HPAC’s readers—all 
will be welcome.—Tue Eprror. 














outlet. In order to obtain this conditi 

exactly equal static pressures must : 
maintained behind each outlet. We kn 3 
that the pressure at any point in the d 

is: Total Pressure = Static Pressure 

Velocity Pressure; therefore, theo: 

cally, we would have to have a condit 

whereby the total pressure would be eq 

to the static pressure; this static press 

being the same behind each outlet. 1 

can be achieved only by having a 
of infinite dimensions so that the velo 
in the duct (and therefore the velo 
pressure) and the frictional resista 
would be equal to zero. The magnit 
of this static pressure would be exa 
equal to one velocity head of the 
through the nozzle plus the resistanc: 
the air offered by the nozzle. A d 
of infinite dimensions, however, does | 
solve the reader’s problem. I think 
evident, though, that it is impossibk 
get the exact conditions he specifies, f: 


a practical standpoint. 

In order to solve this problem, pra 
tically, I suggest any one of the fol! 
ing methods : 

1) Make the duct as large as possib! 
and keep the same size duct for the entir: 
length. This will reduce the frictional! 
resistance and the velocity pressure cor 
siderably. There will still be a variatior 
however, between the first and last outlet 
The amount of this difference will get 
smaller and smaller as the duct gets 
larger. r 

2) Design the duct as indicated by M: 
Lewis but vary the velocity of the nozzles 
In other words, the first outlet will have 
a high velocity and the last a low ve 
locity. The objection to this method is 
that it affects the air distribution in th 
conditioned space because the length 
blow will vary. 

3) Design the duct as in (1) or 
and use some device for controlling the 
amount of air out of each outlet. This 
can be done with devices availabl 
the market.—Gorpon Mippor 


Tue Eprror— 
I appreciate Mr. Midboe’s comments on 

my attempt, made in good faith, t : 
answer the question as to how to design 
a duct 100 ft long so as to make equa! 
sized, uniformly spaced nozzles each d 
liver the same volume of air. Evidentl) 
I bumbled, not realizing that the asker 
was so smart and that this was a trich 


question. 
Mr. Midboe’s answer No. 3 would giv 
the most reasonable design. Anothe! 


solution would be to run a separate duct 
all the way from the fan outlet to each 
nozzle, these ducts each being of different 
and proper size to insure equal velocities 
of air in each after expanding behind the 
equal sized nozzles—Samuet R. Lewis, 
Consulting Mechanical Engineer. Men 
ber of HPAC’s Board of Consulting and 
Contributing Editors. 
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How Much Steam for Heating? 


New Study of Heating Economies — Highlighted Here — 
Shows Steam Consumption for Various Types of Buildings 


N its work during the past two years, the joint com- 

mittee on heating economies of the National Asso- 

ciation of Building Owners and Managers and the 
National District Heating Association has had the fol 
lowing objects in view: (1) To determine a standard 
quantity of steam necessary properly to heat buildings 
of various sizes and occupancies; (2) to determine the 
economies produced by the use of control apparatus ; 
(3) to make a study of the comparative efficiencies of 
different types of heating systems and kinds of control 
apparatus; and (4) to determine which kind of control 
apparatus functions best on the several types of heating 
systems. 
' The committee felt that last year’s report (see HPAC, 
October and November, 1939) was based upon an in 
sufficient number of buildings to justify wholly depend 
able conclusions and recommended that the work be 
repeated this year with a much larger quantity of data. 
Evidently last year’s report aroused the interest of mem- 
hers, because this year returns were received from over 
1000 buildings. Only a few of the “highlights” of the 
report are given here. 

The study was based on buildings using purchased 
steam and on buildings producing steam. The results 
given here are from the former group. 

Each of the slanting lines on Fig. 1 represents the 
steam consumption of an office building at various vol- 
umes for a fixed number of hours of occupancy. It is 
therefore possible to determine from this chart the steam 
per degree day which an office building should consume 
to be in line with all the other buildings in this group 
if its volume and number of hours of occupancy are 
known. Then the difference between this theoretical 
figure and its actual steam consumption will represent 
the diversity due to type of heating system, kind of 
control and personnel efficiency after the influences of 
hours of occupancy and volume have been eliminated. 


Type of Heating System 


Some types of heating systems are more efficient than 
others. For instance, the office buildings having the 
one pipe gravity system used 52,602 Ib of steam per 
degree day as against a calculated mean amount of 43,- 
704 Ib, or a diversity of 8898 Ib. The actual steam of 
this system was therefore 120 per cent of the mean re- 
quirements. On the other hand, the orifice vacuum 
systems had an actual steam consumption of 138,183 Ib 
of steam as against a mean requirement of 148,781 Ib, 
which represented a saving of 10,598 Ib; their “diversity 
tactor” was therefore 93 per cent. It should be pointed 
out that only groups having a sufficient number of build- 
ings should be considered as giving reliable results. 
“Groups having less than 20 buildings will give results 
that may be unreliable. Eliminating these groups, the 
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remaining heating systems have the following 


ative efficiencies : 


Type of 
Heating Systen 
One pipe gravity 
Two pipe gravity 
Two pipe vacuum 
Orifice gravity 


Orifice vacuum 


Effect of Control 


In like manner, the buildings were then regrouped ac 
cording to the kind of control apparatus. The diversity 
factors for the several kinds of control apparatus wer 


found to be as follows 


l'ype of Control 
Inside key thermostat 
Hand control 
Manual cycle 
Automatic cycle 
Variable cycle .. 
Pressure differential 
High vacuum 

In order to still further analyze the effect of type of 
heating system and kind of control, the buildings tor 
each type of heating system may be sub-classified ac 
cording to kind of control. The effect of an efficient 
control device is greatest on an efficient heating system 
For instance, hand control on a one pipe gravity sys 
tem has a diversity factor of 129 per cent, whereas ot 
an orifice vacuum system it has a diversity of 112 pet 
cent. \lso the variable cycle on a one pipe gra\ 


hereas 


system has a diversity factor of 106 per cent, w 
on an orifice vacuum system it has a diversity of 83 
per cent, 





SUMMARY 


The current report of the joint committee on heating 
economies of the National Association of Building Own- 
ers and Managers and the National District Heating 
Association contains a wealth of data on steam consump- 
tion for heating. It was prepared by Earle Shultz and 
J. C. Butler, vice-president and chief operating and com. 
mercial engineer, respectively, of the Illinois Mainte- 
nance Co. Although primarily devoted to office build. 
ings, information is given on a number of other occu- 
pancies, such as apartments, hotels, department stores, 
warehouses, theaters, banks, loft buildings, ete. oe 
Only a few of the highlights of this voluminous study 
are presented here; the object has been to brief some of 
the findings for easy reading and yet to give some of the 
more important conclusions of this complete analysis 





























Effect of Type of Occupancy this group. On the other hand, the orifice gravity al 

orifice vacuum systems are not as efficient as in offi 

In Fig. 2, the distance of the lines above the base of buildings. In the office building group a much larg 
the chart indicates the relative amount of steam required percentage of the buildings have orifice gravity a 
for each type of building. For instance, the line for orifice vacuum systems than in the other groups. A\| e 
garages, being very much closer to the base than the in the other groups of buildings there are ab ut ty i : 
one for apartment houses, indicates the obvious fact that as many two pipe gravity jobs, and the efficiency of 1 : 
garages require a smaller amount of steam per degree group is a little better than in the office buildings K 


day for heating than do apartment houses. 


Because most types 
of occupancy except 
office buildings have 
rather uniform hours 
of occupancy, separ- 
ate curves were not 
drawn for different 
hours of occupancy. 
The lines on Fig. 2 
(including that for 
office buildings) are 
based upon the aver 
age hours for each 
group. If the hours of 
occupancy of any 
building differ greatly 
from the average 
hours shown on its 
line on Fig. 2, the 
mean steam require- 
ments may be calcu- 
lated from formulas 
given in the commit- 
tee report. The for- 
mula for office build 
ings using purchased 
steam is shown on 
Fig. 1, 

\ comparison ot 
data in the committee 
report showing the 
influence of type of 
heating system on 
steam consumption 
for occupancy classes 
other than office 
buildings shows that 
the one pipe gravity 
system—w hich was 
least efficient in the 
office building group 

is a trifle better 
than the average in 


Fig 1 (above) Office 
building heating steam 
requirements per degree 
day depending upon the 
building volume and the 
hours of occupancy. . . 
Fig. 2 (below) Com- 
parison of heating steam 
consumption on degree 
day and building volume 
basis for different types 
of occupancy. Average 
hours of occupancy for 
each type of building are 
indicated on the chart 
- 
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As to the influence of kind of control on steam c 
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Formula —~ 
log S = -04$/+093 logV +049 log 
S= Steam per Degree Day 

V= Volume (1000 Cubic Feet) 


H= Hours of Occupancy | 
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ition for occupancy classes other than office build 
ines. it was indicated by the committee report that in- 
side key thermostats, hand controls, individual radiator 
thermostats and variable controls are more efficient than 
in the office buildings; while the automatic cycle, pres 
sure differential and high vacuum are not as efficient. 
More of the other buildings use inside key thermostat 
and hand control systems than do the office buildings. 
It is probable that the orifice types of heating systems 
and the more complicated control devices function bet 
ter in office buildings, where they are adequately main 
tained by efficient organizations, than in other types of 
buildings where they may be operated by less efficient 
personnel and might not be maintained in good con 
dition. 

The complete report of this study of heating econo 
mies is to be published in the 1940 Proceedings of the 
National District Heating Association, 1231 
Bidg., Pittsburgh, Pa. 


Grant 





Air Conditioning Guards 
Knife Blades from Rust 


Rust—summer plague of manufacturers maintaining 
stocks of expensive metal parts—has been eliminated as 
a loss factor by the Imperial Knife Co., Providence, R. I., 
through an air conditioning installation in the stock room. 
Because several million pocket knives are kept in stock, 
the company suffered substantial losses each summer 
when moisture condensed out of the air and rusted the 
highly polished knife blades. Last year executives of the 
After a full 
year's operation, they report that the rust problem has 
veen completely eliminated, 


firm ordered two 3 hp unit air conditioners. 


and incidentally summer 
comfort provided for stock room employees. 

A unique feature of the installation is the occasional 
use of a heating coil, in summer. This reheat coil oper 
ates to prevent over-cooling when the refrigerating ma- 
chine has a heavy dehumidification load but a light cool- 
ing load, as on cool, clammy days.—J. T. ScHAerer, 


General Electric Co. 





AIR CONDITIONED SUPER-MARKET 


Carls air conditioned market on Tamiami Trail is the third 
and largest of a series around Miami, Fla., built by Aaron 
Weinkle during the past year and a half. The store is 130 by 
185 ft, has 24,050 sq ft of unbroken floor area (no columns), 
‘4 mile of shelving and display counters and 16,650 sq ft of 
actual merchandising space—every bit of which is air conditioned. 

Air conditioning serves several important purposes in a food 
market of this kind: (1) It provides a “haven of refuge” from 
the summer heat for customers, attracting more trade, encourag- 
ing customers to linger longer and buy more. (2) It increases 
the efficiency of the employees, puts “pep” into the organization 
when they need it most. (3) The clean, cool air retards spoilage 
of perishable foods which are on open display and helps elim- 
inate food odors. (4) It also cuts down infiltration of dust and 
dirt into the store—year-round.—J. L. Rosen MILLER, Manager, 
Sales Promotion Div.. York Ice Machinery Corp. 
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Here’s Where 
Air Conditioning Is Used 


Following is a summary of the total air condition 


installations by business classifications a 
operating utility companies to the air conditioning cor 
mittee of the Edison Electric Institute. These compan 
serve a population of approximately 75,000,000 peop! 
The EEI report from which the data are reproduced w 
reviewed on p. 476 of the August H PAC. 

Variations in the average horsepower of air cor 





s reported by 183 


tioning systems for various types of service 1s Conspicuou 


throughout the report. The average doctor's or dentist 
office, for example, uses only 2 hp. The averagt bl 


building installation requires 142 hp 


atts 
publi 


Many industrial plants find air conditioning an impo 


tant contribution to successful operation In the for 


processing industries, particularly, great strick 


made in this direction since the publication of the insti 


tute’s 1939 report, and this group now ranks first in tl 
number of industriai installations 


Residential 
\partments j 
Private Homes \ 
Commercial 
Apartments 82 466 
Banks . 5°26 19777 
Barber & Beauty Shops 645 $205 
Broadcasting Studios 156 {29 
Clubs G8 039 
Funeral Homes 68 6 
Hospitals 120 
Hotels : OR} 5644 
Office Buildings 74 0054 
Offices, Doctors & Dentists 130 19 


Offices, Miscellaneous 


Public Buildings 63 51603.1 


Recreational 12 1007 


Restaurants 1518 


Stores, Department SOG STROO G 


Stores, Drug 7S O406.4 


Stores, Retail Mis« {S89 76658 
rheaters 1942 167280 
Other Commercial 
Industrial 

Candy Mig. 181 
Drug & Chemical Mig 60 


10000 
“444 
Printing & Lithographing 112 6848 
Textile Mfg. 
Tobacco Mig. 27 1500 
Metal Working 9 


Food Processing 6S 603 


12 2927 


Fur Storage 120 637 
Other Industrial 2190 74472 


Miscellaneous Industrial Unclassifed 


Total Installations 


Installations included above that use power 


9664 7348.0 


other than central station electri 263 STOO." 1 


Self-contained conditioners included above 


1% hp or less (room coolers ) 
2 hp or larger (store units) 


*Hp includes all auxiliaries 
eT 


Totals only—no segregatior 





















The Use of the Ring Joint on 
Oil and Steam Piping Service 


Tests on Ring Joints for High Temperatures and Summary of 
Conclusions Presented by F. R. Venton* and A. W. Marburg: 


ECAUSE it was realized that fluctuating line 


temperature conditions were the greatest single 


cause for flanged joint leakage, an investigation 
of the characteristics of the ring joint was undertaken 
with special emphasis placed upon the ability of the 
ring joint to withstand temperature fluctuations. The 
first and second series of the quench tests were described 
last month, as was the use of water for quenching. 


* Technical . 
tTesting Engineer, Research and Development Dept., Crane Co. 


Hub Contraction of Welding Neck Flanges 
The results of the water quenches lead to a considera 


Engineer, Research and Development Dept., Crane Co 


tion of temperature changes taking place in the hy 
neck of the flanges during a quench. A thermix 
placed on the cap immediately adjacent to the 
(Joint C’, shown on p. 492 of the August HPA‘ 
vided temperature readings which showed clear], 
was taking place. The results are graphically 
trayed in Figs. 1 and 2. The temperature of the 
of the flange decreased so rapidly during a water qu 
as to actually cause a temporary increase in bolt 
Isolating a section of the flange, and considering thx 
tion of the hub contraction on this section, will perhaps 
show more clearly what takes place; this has been « 
in Fig. 3. In spite of the rapid cooling of the flang: 











SUMMARY 


An investigation of the characteristics of the ring joint, with 
special emphasis on its ability to withstand temperature fluctua- 


tions, has been reported in three articles, of which this is the 
last. The conclusions which may be drawn from the test work 


and discussion are as follows: (1) Joints assembled with rings 
of octagonal cross-section exhibited better pressure retaining 
abilities under conditions of fluctuating temperatures than did 
the joint assembled with a ring of oval cross-section, or any 
of the joints of the large tongue and groove design. . . . . 
(2) Substantial temperature differentials exist between the 
component parts of any flanged joint when the temperature 
of the fluid being transmitted is changed. The thin sections 
of metal close to the axis of the joint change temperature more 
rapidly than the heavier flange section, causing flange rotation 
which may cause leakage. It cannot be concluded that the 
more severe the temperature differential between the joint and 
the fluid the more severe the joint leakage will be. The stress 
irregularities caused by temperature differentials in a flanged 
joint will be conducive to excessive bolt load losses if the 
condition is recurrent. ... . (3) Blind flanges should never 
be used where a condition of sudden temperature reduction of 
the fluid in the line can be anticipated, as the temperature 
differentials so introduced cause a drastic reduction in gasket 
and bolt loads resulting in leakage. In some cases it may not 
be objectionable to have leakage for very short periods (name- 
ly, while the temperature differentials exist) but such a pro- 
cedure is extremely hazardous as the cumulative erosion or 
cutting of the seating surfaces, either on the gasket or flanges, 
will necessitate a shut down for joint repair, a most costly 
procedure. It is suggested that wherever it is necessary to 
close off the end of a line, that unless there is absolute cer- 
tainty of temperature constancy, a domed flange with a thin 
hub section be substituted for the conventional flat blind 
flange. This is for the purpose of compensating for slight 
temperature irregularities. . . . . (4) The bolt load losses 
were excessive on the tests here discussed. During the second 
series of tests where the flanges, bolts and cross were being 
used for the second time the percentage bolt load 





loss was approximately the same as for the first series. As 
the second assembly was subjected to three times as many 
quenches as the first assembly, and as the average initial bolt 
load of the second series was higher than the first series, 
it is significant that the loss of bolt load was the same in 
both cases. Creep tests and other flanged joint tests have 
indicated that the curve of load loss has substantially changed 
its slope after 200 hr of operation, and it is on this basis that 
a retightening of flanged joint bolting after 200 hr has been 
recommended. .... (5) Pressure determinations made in the 
groove of a ring joint indicated that the outside bearing of 
the ring broke its seal whenever the joint was subjected to a 
quench, but that the inside bearing was tight, with the result 
that no steam leakage took place. The sealing of the inside 
bearing surface of the ring was due to two causes: (A) The 
ring contracted faster than the groove, as the groove was an 
integral part of a large hoop which was much hotter than the 
ring; namely, the outside of the flange. (B) The rotation of 
the flange due to the hub contraction tended also to break 
the outside sealing surface and increase the load on the inside 
bearing. .... (6) From the discussion it is apparent that the 
flanges which form a part of a ring joint assembly may be 
separated farther than the flanges forming a flat gasket as- 
sembly, all other factors being equal, before leakage com- 
mences, as a unit flange separation in the case of the ring 
joint produces only fractional bearing surface separation. . 

(7) If a ring and small tongue and groove joint of the same 
size are both assembled with the same total bolt load, the 
ring joint may have greater bearing area and greater unit 
load on that bearing area than the flat gasket in spite of the 
fact that the total load is the same in both cases. This is. 
of course, due to the wedging action of the ring. Although 
experimental work is continuing with the idea of perfecting 
a more effective pressure seal, the ring joint using a ring 
of octagonal cross-section has proved to be superior to any 
of the other joints tested. and, in the authors’ opinion, is the 
best flanged joint available today for high temperature service 
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respect to the bolts during a quench—a phenome 


\\ 
nor which tends to decrease the bolt load—it is possible 


«> achieve an increase in bolt load as a result of the 
rapid hub contraction 


Blind Flanges 


(he rapid hub contraction theory lel to a further con 

eration of difficulties which might be experienced 
vith blind flanges when subjected to quenching condi 
tions. In the case of a blind flange on the end of a 
eader which is normally maintained at some uniform 
gh temperature but which ts occasionally subjected to 
e internal quenching effect of some much cooler fluid, 

is apparent that a substantial temperature gradient 
will exist between the inner and outer surfaces of the 
flange. As the outside of the flange will be hotter than 
the inside, the attempted contraction of the inside sur 
face will cause a bowing of the flange convex outward as 
shown in Fig. 4. As the ring load is applied closer to 
the center of the flange than the bolt load, the flange ro 
tation or bowing will cause a reduced bolt load and gas 
ket load resulting in leakage during such a quench 

In order to substantiate the theory a 6 in. 300 Ib joint 
was assembled consisting of a blind flange, a welding 


neck flange and a ring of octagonal cross section. The 


bahrenhen 





5 aX 
Z \ 
a * 
- ™ 
54) ——_ ee see eee 
[ Bolts 
¥ 
= __. Flanges 
SN) 
- Ring 
._.. Neck of Flange 
AN 


4 5 ‘ ‘ s 


lime — Minutes 
Fig. 1—Octagonal ring joint, steam 
quench, second series. 50,000 Ib 
per sq in. initial bolt stress 


Fig. 2—Octagonal ring joint, water 
quench, second series. 50,000 Ib 


per sq in. initial bolt stress 
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Fig. 3 Forces acting on 
flange when joint is subjected 
to quenching conditions 


blind flange was drilled and tapped for a 1 nin 
tion he welding neck flange had a cap welded 
with a 44 in. outlet in the center of the dom 

Che assembly was mounted in precisely the sanx 
manner as the jomt shown in Fig. 5 lhe inlet was at 


the bottom of the assembly through the dome of the cay 
on the welding neck flange, and the outlet was on the 
top through the blind flange. It must be remembered 
that with this test set up, the bowing of the blind flange 
was in part counteracted by the hub contraction of the 
welding neck flange 
Mounted adjacent to the blind flange assembly was 

pair of welding neck flanges made up with a ring of o 


tagonal cross section. The two assemblies were con 
nected in parallel, so each test joint received precisely 
the same treatment. The temperatures, pressures and 
procedure were substantially the same as those of all pre 
vious tests. The initial bolt stress on both joints was 
20,000 Ib per sq in. On the first two quenches (bot! 
steam), severe leakage of the joint made up with the 


blind flange was experienced; the joint made up wit! 
the two welding neck flanges exhibited slight leakag: 
On the third quench—a water quench—the joint wit! 
the two welding necks was tight and the blind flange 
joint leaked severely. The bolt stresses were then in 
creased to 40,000 lb per sq in. On the next quenc! 
which was steam, severe leakage of the blind flange as 
sembly was still experienced; the welding neck assem 
bly was tight. 
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Fig. 4 Blind flange sub- 


jected to quenching conditions 


\s a further substantiation of the theory, a 14 in. blind 
lange, assembled with ring of octagonal cross section, on 
the end of the main header of a power plant operating 
at 1275 lb per sq in. and 910 F, which had been causing 
the operators difheulty when subjected to quenching 
conditions, was replaced over eight months ago by a 


domed flange which has been performing satisfactorily 


Fig. 5—Test assembly 
of individual joint 





Bolt Load Loss 


In a plant operating at 1475 Ib per sq in. and 9 
where some bonnet joint leakage had occurred, a 
of the installation was made. It was found t! 
boilers were shut down every other week. Thi 
perature differentials existing between the comy 
parts of one of the 6 in., 1500 lb gate valves instal! 
this plant are shown in Fig. 6. 

This valve was being warmed up with a small 
line as the only opening for steam circulation. 1 
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Fig. 6—Temperature differentials during warm. 
ing up of insulated 6 in., 1500 Ib gate valve 


ter of the body warmed up faster than the bonnet fi 
causing a maximum temperature differential of 24 
The maximum differential between the center of th 
net and the bonnet flange amounted to 160 F 
These differentials caused a flange rotation al» 
ring. It can further be anticipated that the proces 
cooling the valve, when the cooling is achieved 
ducing the temperature of the fluid circulating thi 
the line, results in temperature differentials sit 


magnitude, only reverse in direction. The sever 
tions in flange, bolt and ring stresses were 1m pat 
sponsible for high bolt load losses. The _ bolt 


were retightened a few months ago. No further 
culties have been reported. The bolt load on any 
ventional flanged joint marketed today must b 
tained to assure tightness. In order to maintan 
bolt load of a flanged joint on high temperatur: 
ice, it is recommended that the bolts be retighten 
ter the first 200 hr of operation and again after s 
12 months, depending upor the severity of the ope 
conditions. 

[This is the third of three articles 
oil and steam piping service. The others appeared u 


and August issues of HPA( 


} tite rin 





Marking System for Valves, 
Fittings, Flanges and Unions 


The Manufacturers Standardization Society of the Val\ 
Fittings Industry, 420 Lexington Ave., New York, N. 
adopted an Addendum No. 2 to its standard marking syste! 
valves, fittings, flanges and unions, SP-25-1936, It includes 
supersedes Addendum No. 1 and is intended for the pt 
of clarifying rule 2b and including in rule 4b the pr 


made of alloy steels recently added to American Stat 


Bi6e. 
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N incentive to the 

steam industry to 

means by which it may be- 
cone possible to secure the highly 
desirable summer air conditioning 
load is the huge summer valley in 
annual send-out curves. Combina- 
tion electric and steam utilities con- 
fronted with the rapid shift of their 
annual electrical peak from winter 
to summer months have even more 
at stake. Moreover, areas served 
by district steam companies are 
those in which the highest concentration of commercial 
comfort air conditioning is found. 

There are several methods for accomplishing with 
steam the summer functions of dehumidifying and cool- 
ing. Entering this field, absorption refrigeration presents 
an alternative operating principle and a different type of 
equipment. It does not offer anything basically new 
with respect to the air treating process itself, since the 
refrigeration effect for cooling and dehumidifying 1s ap- 
plied in conventional manner by means of finned coils or 
air washers. The parts required for a simple absorption 
unit are a cooling coil, in which liquid refrigerant evapo- 
rates; an absorber, in which refrigerant vapor is dis- 
solved in solvent liquid; a solution pump to transport 
the refrigerant-solvent solution from the low pressure to 
the high pressure zone; a generator (more frequently 
called the “heater”) in which refrigerant vapor is driven 
out of the solution; the condenser in which refrigerant 
vapor is restored to liquid form; and a heat exchanger 
which acts to transfer heat from hot solvent to cool solu- 
tion. As refrigerant and solvent, ammonia and water 
have generally been used in the past, but other substances 
and chemical compounds of suitable characteristics are 
available. 

The services required for operation comprise heat in 
some form, for the generator, to drive refrigerant vapor 
out of solution ; cooling water to remove heat liberated in 
the absorber and in the condenser, and power for the 
solution pump, unless thermo-siphon effect is utilized. 

Experiments for production of cold by means of energy 





SUMMARY 


Progress in the development of absorption refrigeration 
equipment suitable for air conditioning service is con- 
tinuing, and the stage of its commercial applicability 
is within sight. A number of installations have been 
successfully operated and the range of capacities is being 
broadened to extend from a two ton minimum rating to 
upward of 30 tons. An absorption installation aggregat- 
ing nearly 300 tons peak refrigeration requirement is 
under construction. . . . In his report at the research 
committee session at the annual meeting of the National 
District Heating Association, Mr. Friend amplified the 
data on absorption refrigeration given in the previous 
committee report, reviewed the background of the ab- 
sorption method and outlined its basic principle. He 
diseussed cycles employed in several makes of equip- 
ment and general features of apparatus construction, 
and gave comparisons between absorption and compres- 
sion systems to indicate fields in which the new develop- 
ment is best suited. ... The accompanying paragraphs 
have been taken from Mr. Friend’s comprehensive report 
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Absorption Refrigeration 
Used for Air Conditioning 


W. F. Friend* Outlines Progress in Applying 
This Type of 


Equipment in Air Conditioning 


in the form of heat antedate use of compression for r 
frigeration, partly because the absorption apparatus was 
easier to build in the laboratory from the materials at 
hand, There was an era in refrigeration practice when 
absorption apparatus came close to dominating the heavy 
refrigeration field in ice plants and cold storage war: 
houses, Decline of ammonia-water absorption took place 
hefore the advent of air conditioning and the principal 
factor contributing in both of these events was the sanx 
namely the development of compact, efficient, low cost 
reciprocating compressors well adapted for motor drive 

In spite of recognized deficiencies in the old absorp 
tion apparatus, the method never became totally eclipsed 
and in Europe particularly technical interest has been 
maintained and research carried on. Recent attention has 
been focused mainly, however, on applications for ex 
tremely low temperatures demanded for industrial proc 
esses rather than on the range of temperature above ic¢ 
freezing which is used for comfort air conditioning. The 
absorption refrigeration cycle has found its most com 
mon application in the household refrigerator introduced 
in the U. S. A. more than a decade ago. 

A little over two years ago certain natural gas utility 
companies undertook to ascertain what measures might 
be necessary to enable them to expand gas sales for aii 
conditioning—especially in the residential field. One out 
come was the conclusion that absorption refrigeration in 
some form or another offered important possibilities 
Cooperative efforts were arranged with three manufa 
turers in particular, which on their own initiative already 
had begun work along these lines. 

Aggregate capacity reported by one of these manufa 
turers, as built since the first unit was finished for exhibit 
at the Chicago world’s fair in 1934, is 1200 tons, of 
which 900 tons in 67 units had been sold before the end 
of 1939 and the remainder constitutes 1939 models in 
stock now being sold. One installation comprising six 
units is operated on district steam at Kansas City, Mo 
the others use steam generated on the premises with gas 
or oil fuel, 

One of the other manufacturers built and placed in 
service outside the factory during 1939 three units eac! 
rated at 5 tons cooling capacit¢, one of which was in the 
gas industries model home exhibit at the New York 
world’s fair, A 3 ton model is planned to supplement 
the 5 ton size now in preduction. 

In one tentative proposal submitted by a third manu 
facturer covering a 315 ton unit for an office building 
steam consumption indicated was 21 to 22 lb per tor 

*Mechanical Engineer, Ebasco Services, Ir Abstra 


sented before the research committee session at the 194 
of the National District Heating Association 


















Two of five absorption units installed in the basement of a 
utility company office building in New Orleans. The group 
of apparatus in the center consists of one complete unit, com- 
prising from left to right water chiller or evaporator, ab- 
sorber placed over rectangular heat exchanger on which is 


hour, at 230 F (6 lb ga) needéd to give a solution tem- 
perature of 218 to 225 F. Cooling water requirement 
named was 5 gpm per ton, with 15 F rise and frictional 
drop 25 lb. Solution pump power indicated was 28 to 30 
hp. However, local circumstances proved such that a 


centrifugal compressor driven by a steam turbine oper 
ated condensing had certain advantages, and contract 
was awarded to the same manufacturer on this basis. 


\ssuming steam available at a median rate of 50c per 


M lb, electric service at 2c per kwhr and city water at 


$1.50 per M cu ft, absorption refrigeration shows a sav- 
; Bye : 
ing of slightly more than 33 per cent in hourly operating 


cost for one make of absorption equipment. For equality 
of costs, rates that may be*charged for steam, correspond 
ing to various electric rates, are: 


~ 


Electric Steam 

per Kwhr per M lb 

$0.01... .. . $0.39 
0.02. . ctudadees - .. 0.83 
GE vet cnaeckedbes : - 1.26 


Annual maintenance costs and amount of building 
space occupied by apparatus may be taken as substan 


mounted the solution pump with its flow regulator, and heate: 
or generator resting on steel framework within which is sus 
pended the condenser. Steam is obtained in this case from 
existing low pressure gas fired boilers constituting part of the 
original direct radiation heating system installed in this building 


tially identical. Investment and resulting fixed charg 
will be approximately the same for both systems, if : 
ufacturer’s expectations are realized when quantity 
duction is reached. 

Development of absorption refrigeration equipn 
may be looked for in the future along two lines 
higher efficiency and output attainable by operating 
generator at higher temperature, and (2) higher t 
perature level for heat rejection to the condensing wat: 
thus decreasing the cost of ex voling towers. 

In conclusion, summer air conditioning with dist: 
steam fuel by means of absorption refrigeration is wort 
of encouragement. This kind of apparatus is the equi 
lent of conventional motor driven compressor units a! 
is adapted to standardization and quantity product: 


when the development stage has been passed. It may | 


expected to show definite advantages for commer 
applications of moderate size. 

Although not available for general sale and install 
tion during 1940, some additional absorption installati 


will be made by utility companies and other concerns 


this year. 
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Heating a Garden Apartment Project 


Herbert Raisler* Describes the Method of Heating for 






One of the Suburban or Garden Type Apartment Projects 





SUMMARY 


Aided by various government and private lending agen- 
cies, housing construction is making up for time lost 
during the depression period of financial readjustment. 
These projects might be generally classified as suburban 
or garden type apartments, government subsidized hous- 
ing projects, moderately sized apartment houses and large 
multistory apartment buildings. ... . As an example of 
the suburban type, the author describes Interlaken Gar- 
dens at Eastchester, N. Y. The heating scheme 

planned to result in low owning, operating and mainte- 
nance costs, flexibility of control and simplicity of opera- 
tion—comprises a semi-central boiler plant installation. 
One building in each of the five groups into which the 
development is divided contains an oil fired boiler plant. 
From this boiler room, a forced hot water heating system 
emanates to serve the seven or eight buildings of the 
group through an underground distribution system. .. . . 
The control is actuated by an outside thermostat, and in- 
corporates a clock operated night control to maintain 
55 F room temperature after a predesignated hour 











HE suburban or garden type apartment project 

aims chiefly to bring to its tenants the advantages 

of private residence living without the responsi 
bilities of ownership and operation. These apartments 
are built in sections where only a small part of the land 
need be used for actual buildings, the remainder being 
landscaped to allow for minimum tenant congestion and 
maximum sun and air. 

An example of such a project is Interlaken Gardens, 
lastchester, N. Y.; the first section of this proposed 
$500 family development is now being completed and 
has been built on 15 per cent of a wooded 40 acre site 
bordering a lake. It is comprised of 525 apartments 
(iivided into 37 two and three story buildings. For heat 
ing, the project has been divided into five groups, each 
having one building designed to contain a boiler plant 
\ forced hot water heating system emanates from each 
boiler room, pumping hot water to each of the seven or 
eight buildings in the group by means of an underground 
distribution system. 

The development contains a total of approximate) 
80,000 sq ft of direct radiation, placed in all rooms with 
the exception of kitchens and bathrooms, which are 
heated by the risers. Narrow tube cast-iron radiation is 
used throughout the apartments so as to occupy a mini 
inum amount of room area. Wall radiators are placed in 
the various entrance vestibules of the building. The 
heating system is designed to deliver water at a suffi 
ciently high temperature to maintain 70 F in the rooms 
when the outside temperature is 0 F. 

Each boiler plant contains one Scotch marine type 
boiler having an oil fired SHBI rating of 30,360 sq ft of 
radiation. The boilers are provided with copper instan- 
taneous heaters containing 72 sq ft of heating surface for 
(lomestic hot water generation. The boiler plant is com 
pletely automatic, being fired by horizontal rotary oil 
burners supplied with No. 6 heavy oil from 5000 gal 


*Raisler Corp., 


Contractors and Engineers. 
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tanks outside the buildings At the burner, the 
nuxed with an adequate quantity of air and introduce: 
into the combustion chamber where it is tired by gas 
electric ignition. The furnace volume o 
designed so as to have a minimum of 1'% cu 
bustion space for each boiler horsepowe1 

Water for the heating system is pumped directly 
through the boilers by 10 hp direct connected centrifuga 
pumps set im duplex so as to ailow for breakdow: 
service. Approximately 400 gpm of water is circulated 
against a calculated 40 ft water column head. Betwee 
buildings, the steel pipe is run in tile conduit, insulat 


by packed type insulation he flow of water is regu 


lated by lock shield gate valves in the branc! 


the distributing mains in the basements of the building 
These valves are on the return side of the branch pipu 
and control the flow of water to each pair of radial 
ind heating risers. The piping in the buildings 


sulated with air cell insulation 
Expansion in the system due to temperature change 
of the water takes place in a closed expansion tank 
Phis tank, in addition 
+ 


the ceiling of each boiler room 
to being a safety device, serves as a means of 
system. The pressure gage on the air cushion of th 
tank indicates when the highest part of the systet 
been filled. I:xcess pressures are relieved by a pressure 
relief valve 

To maintain low fuel and maimtenance costs 
plete set of heating controls is an integral part of th 
system Actuated by an outside thermostat 
perature of the water is regulated according e loa 
demand on the system. Approximately 240 F water ts 
required to satisfy heating requirements when the out 
side temperature is 0 F. As the outside temperature 
increases from 0 to 35 F, the water temperature 1s corr 
spondingly decreased to 190 F by means of a modulat 
ing flame control on the oil burner. This flame control 
governs the oil flow and the primary and secondary ai 
through the burner so as to maintain a smaller fire u 
the boiler as the outside temperature increases. [lv 
water temperature is further decreased by a three way 
automatically controlled valve at the outlet of the boiles 
this valve functions only after the outside temperature 
has reached 35 F, and takes control until the outside 
temperature reaches a point where no heat is required 
in the buildings. In the valve, sufficient water is by 
passed around the boiler to produce a minimum water 
temperature of 160 F. 

The control system also includes a clock operated at 
tomatic night control which acts to drop the water tem 
perature at night sufficiently to maintain a 55 F room 
temperature in the buildings after a predesignated hou 
set on the control. For rapid morning heating pickup 
during the winter season, a second clock operated con 
trol is used to place the oil burner on maximum flan 


for as many hours as may be desired in the morning 
























Heating Abroad and at Home 


Sam Lewis* Compares U.S. and English Practice 


PERUSAL of the Industrial Heating Engineer, 

of London, indicates that there is very little 
4 equipment and practice in the U. S. A. which is 
not paralleled in England, although there are differences. 
| observe an apparent tendency there, for instance, to- 
ward the provision of smaller combustion spaces in 
mechanically fired boilers than is customary in this coun- 
try. Ability to operate smokelessly and with high effi- 
ciency with such small furnaces may be due to a better 
quality of fuel in England. The popularity of mechani- 
cally circulated hot water for industrial heating appears 
to be on the increase in both countries. 

The average design temperature difference in [england 
is very much less than it is here. The generally higher 
outdoor relative humidity in England probably has much 
to do with the difference. 

[ noticed little in the English magazine concerning 
welded ferrous pipe and fittings or about the very popu- 
lar Ainerican thin walled copper tubing with sweated 
fittings. Electric welding equipment, and the gas weld- 
ing and cutting torch, have become useful and economical 
tools in America. Welding permits attachment to pipes 
of such things as anchors and sliding hangers allowing 
for expansion movement, and there is evidence of a weld- 


*Consulting Mechanical Engineer. Member of Board of Consulting and 


Contributing Editors. 


Our familiar Scotch marine boiler is called 
an “Economic” boiler in English terminology 








SUMMARY 


Very little heating equipment and practice in the U.S. A 
is not paralleled in England, although there are differ 
ences. For example, there is an apparent tendency 
toward the provision of smaller combustion space in 
mechanically fired boilers there than in this country 
Popularity of mechanically circulated hot water heating 
systems appears to be on the increase in both countrie 
..... English design temperature differences are much 
less than ours, which may be due to the generally highe: 
outdoor relative humidities there .. + Very little is 
noticed in English magazines about welded ferrous pijyx 
and fittings, or thin walled copper tubing with sweate« 
fittings. Welding equipment serves the American steam 
fitter in many ways ..... Nomenclature used in England 
differs from that employed in America-—“glass wool” i. 
called “glass silk,” “pins” are called “needles,” “fins” 
are “gills.” Our familiar Scotch marine boiler seems to 
be known there as the “Economic” boiler, has return 
tubes around the sides and even below the interna! 
furnace, and usually has two passes instead of one, giving 


a greater relative overall diameter than that common here 











ing and cutting torch in the many brackets, standar 
and pipe rails which one sees around every large Ame 
ican installation. 

An interesting application of a torch was told m 
other day as an evidence of workmen's codperation 
pit for a 10,000 gal fuel oil tank was being dug by a stea 
shovel. Some vital part of the shovel broke «i 
when a large boulder was encountered, The steamfitt 
employed by another contractor made a quick w 
and saved the day for the excavator, who in return us 
the steam shovel as a crane and lowered into the boile: 
room two heavy tanks for the steamfitter, which lowe: 
ing otherwise would have required many man-hours 

The nomenclature used in English advertising esp 
cially is interesting to an American. For instance, sj 


' 
( 


glass insulation might be called “glass wool” 
whereas it is called “glass silk” in England. Protuber 
ances on convectors which we call “pins” are “needles 
in England. Flanges to increase the heat transferring 
area of tubes, which we call “fins,” are “gills”. 

Our familiar Scotch marine boiler having a pla 
corrugated internal furnace in a heavy shell of larg: 
diameter seems to be an “Economic” boiler in [England 
with the return tubes around the sides and even be! 
the internal furnace. Our Scotch boilers have 
breeching connection at the front end, indicating but 
pass of the gases through the tubes, but the [Engl 
boilers illustrated nearly all show two passes, giving 
greater relative overall boiler diameter than is comm 
in the U. S. A. Such boilers probably have much larg 
tubes than the 4 in. outside diameter ones common! 
employed in American heating boilers. 
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ATLANTA: Organised, 1937. Headquarters, Atlanta, Ga. 
Meets, First Monday. President, T. T. Tucker, 260 Peachtree 
St., N. W. Secretary, L. F. Kent, P. O. Box 1673. 


CINCINNATI: Organised, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday. President, R. E. Kramic, Jr., 222- 


i E. 14th St. Secretary, C. E. Hust, 4th & Main Sts. 


DELTA: Organized, 1939. Headquarters, New Orleans, La. 
President, G. E. May, 317 Baronne St. Secretary, F. G. Burns, 
317 Baronne St. 


GOLDEN GATE: Organised, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, N. H. Pererson, 
1129 Folsom St. Secretary, J. A. Hit, 245 Market St. 


ILLINOIS: Organised, 1906. Headquarters, Chicago, II. 
Veets, Second Monday. President, V. L. SHERMAN, 643 Hill- 
side Ave., Glen Ellyn. Secretary, M. W. Bisnop, 228 N. La 
Salle St., Chicago. 


IOWA-NEBRASKA: Organised, 1937. Headquarters, 
Omaha, Nebr. Meets, Second Tuesday. President, T. R. Joun- 
son, 818 Hubbell Bldg., Des Moines, Ia. Secretary, Perry 
La Rue, 629-3rd St., Des Moines, Ia. 


KANSAS CITY: Organised, 1917. Headquarters, Kansas City, 
Mo. Meets, Second Monday. President, A. D., Marston, 1330 
Baltimore. Secretary, Henry Norrserc, Jr., 914 Campbell St. 


MANITOBA: Organized, 1935. Headquarters, Winnipeg, 
Man. Meets, Third Thursday. President, G. C. Davis, 307 
Power Bldg. Secretary, Ivan McDonatp, 44 Princess St. 


MASSACHUSETTS: Organized, 1912. Headquarters, Bos- 
ton, Mass. Meets, Third Tuesday. President, H. C. Moore, 
Massachusetts Institute of Technology, Cambridge. Secretary, 
C. M. F. Pererson, 77 Massachusetts Ave., Cambridge. 


MICHIGAN: Organized, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
G. H. Tuttre, 2000 Second Ave. Secretary, W. H. Op, 1761 
Forest Ave., W. 


MINNESOTA: Organized, 1918. Headquarters, Minneapolis, 
Minn. Meets, Second Monday. President, M. H. ByerKen, 533 
S. 7th St. Secretary, D. B. ANperson, 1981 First National 
Bank Bldg., St. Paul, Minn. 


MONTREAL: Organised, 1936. Headquarters, Montreal, Que. 
Veets, Third Monday. President, C. W. Jounsonx, 630 Dor- 
chester St.. W. Secretary, F. G. Phipps, 5431 Earnscliffe Ave. 


NEW YORK: Organised, 1911, Headquarters, New York, 
N. Y. Meets, Third Monday in month. President, C. S. Passt, 
8727-98th St.. Woodhaven, L. I. Secretary, T. W. Reywno ps, 
100 Pinecrest Dr., Hastings-on-Hudson, N. Y. 


NORTH CAROLINA: Organised, 1939. Headquarters, 


Durham, N. C. President, Arvin Pace, 1001 S. Marshall St., 
Winston-Salem, N. C. Sceretary, T. C. Cooxr, 400 E. Pea- 
body St., Durham, N. C. 
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NORTH TEXAS: Organized, 1938. Headquarters, Dall. 
Tex. Meets, Second Monday in Month. President, L. S. G 
BERT, 1314 Liberty Bank Bldg. Secretary, T. H. ANspacn:, 
702 Tower Petroleum Bldg. 


NORTHERN OHIO: Organised, 1916. Headquarters, Clee 
land, O. Meets, Second Monday. President, H. E. Werzett, 6:07 
Carnegie Ave. Secretary, C. M. H. Kaercuer, 3030 Euclid 


OKLAHOMA: Organised, 1935. Headquarters, Oklahoma 
City, Okla. Meets, Second Monday. President, R. G. Do 
614 W. Grand. Secretary, S. L. Rottanp, 321 N. Harvey A 


ONTARIO: Organised, 1922. Headquarters, Toronto, Ont 
Meets, First Monday. President, J. W. O’Nett, 8 Springnx 
Ave. Secretary, H. R. Rotu, 57 Bloor St., W. 


OREGON: Organized, 1939. Headquarters, Portland, Ore 
Meets, Thursday after First Tuesday. President, T. E. Tayior 
307 Postal Bldg. Secretary, B. W. Moore, 7408 S. E. 35th Ay 


PACIFIC NORTHWEST: Organised, 1928. Headquarters 
Seattle, Wash. Meets, Second Tuesday. President, M. | 
HAUAN, 3412-16th South, Secretary, H. T. Grirrire, 324-1411 
4th Ave. Bldg. 


PHILADELPHIA: Organised, 1916. Headquarters, Phila 
delphia, Pa. Meets, Second Thursday. President, C. B. East 
MAN, 530 Brookview Lane, Brookline, Pa. Secretary, A. C 
CALDWELL, 550 South 48th St., Philadelphia, Pa. 


PITTSBURGH: Organised, 1919. Headquarters, Pittsburg! 
Pa. Meets, Second Monday in Month. President, F. C. Mi 
InTOsH, 1238 Brighton Rd. Secretary, T. F. Rockweu 
Carnegie Institute of Technology. 


ST. LOUIS: Organized, 1918. Headquarters, St. Louis, M 
Meets, First Tuesday. President, C. E. Hartwetn, 231 W. Lock 
wood Ave., Webster Groves, Mo. Secretary, C. F. Boesres 
101 E. Essex, Kirkwood, Mo. 


SOUTH TEXAS: Organized, 1938. Headquarters, Houston, 
Texas. Meets, Third Friday. President, C. A. McKrnney, 
913 United Gas Bldg. Secretary, D. S. Cooper, 2615 Fannin St 


SOUTHERN CALIFORNIA: Organised, 1930. Headquarters 
Los Angeles, Calif. Meets, Second Tuesday in Month. President 
H. H. Dovcras, 601 W. Sth St. Secretary, H. H. Buttock, 
212 N. Vignes St. 


WASHINGTON, D. C.: Organized, 1935. Headquarters 
Washington, D. C. Meets, Second Wednesday. President, F. 
Spurney, 28 W. Baltimore St., Kensington, Md. Secretary, E. H. 
Lioyp, 1733-14th St., N. W., Washington, D. C. 


WESTERN MICHIGAN: Organized, 1931. Headquarters 
Grand Rapids, Mich. Meets, Second Monday. President, T. 
Srarrorp, 954 Ogden Ave., S.E. Secretary, F. C. Warren, 200 
Division Ave., N. 


WESTERN NEW YORK: Organized, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday. President, C. A. Grr- 
rorD, 78 Roycroft Blvd., Snyder, N. Y. Secretary, S. M. 
QUACKENBUSH, 597 Michigan Ave., Buffalo, N. Y. 


WISCONSIN: Organized, 1922. Headquarters, Milwaukee, 
Wis. Meets, Third Monday. President, A. S. Krenz, 5114 W. 
Center St. Secretary, H. W. Scuremer, 507 E. Michigan St 
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evelopment of Instruments for the 
Study of Air Distribution in Rooms 


By A. P. Kratz*, A. E. Hershey** and R. B. Engdahl***, (MEMBERS) 
Urbana, Il. 


This paper is the result of research sponsored by the 
AMERICAN Society oF HEATING AND VENTILATING 
ENGINEERS and conducted at the University of Hlinois. 


SUMMARY 


Air distribution in rooms is a subject now under in- 
vestigation by the ASHVE Committee on Research, and 
one phase being stadied at the University of Illinois 
involves the determination of the air velocities and tem- 
peratures existing at various points in a representative 
room, as affected by the location of the supply and ex- 
haust openings, the temperature and velocity of the air 
at the supply openings, and the temperature outside of 
the exposed walls of the room. 

In this preliminary report the authors describe a wind 
tunnel which was constructed for the calibration of 
anemometers over a velocity range from 20 to 2000 fpm. 
Although nozzle discharge coefficients from different in- 
vestigations cannot be compared, unless they are calcu- 
lated on the basis of the same ideal or theoretical dis- 
charge, the coefficients from this investigation, based on 
actual center velocities, agree within +0.5 per cent with 
the coefficients for similar nozzles found at the National 
Bureau of Standards and based on the discharge cor- 
responding to adiabatic flow. 

The construction of a heated thermocouple anemome- 
ter is described which has certain definite advantage« 
where low velocities are to be measured in a closed 
space without disturbance due to an observer. The 
anemometer may be made practically free from direc- 
tional effects and, by the use of suitable heating currents, 
it is possible to measure air velocities with satisfactory 
precision over a wide range, without excessive tempera- 
ture differences between the air and the heated thermo- 
couple. 


HE investigation of the distribution of air in rooms 

was undertaken to determine the air velocities and 

air temperatures existing at various points in a 
representative room, as affected by the location of the 
supply and exhaust openings, the temperature and veloc- 
ity of the air at the supply openings, and the temperature 
outside of the exposed walls of the room. Incident to this 
investigation it has been necessary to develop some form 
of anemometer by means of which accurate observations 
of air velocities over a range of from 20 to 2000 fpm 
could be made without entering the room, and to perfect 
a wind tunnel for calibrating such anemometers. This 
paper constitutes a preliminary report on the construc- 
tion of the test room, the construction of the wind tun- 
nel and anemometers, and on results obtained from the 
calibrations of the wind tunnel and anemometers. 


Description of Test Plant 


lest Room. A complete description of the room heat- 
vy, Research Professor, Engineering Experiment Station, University of 
ings, ' 
"*Research Assistant Professor, Engineering Experiment Station, Uni 
sity of Mlinois. 
Special Research Assistant, Engineering Experiment Station, Uni 

ersity of Illinois. 
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ing testing plant, containing the test room to be use 
this investigation, has been given in a previous paper 
The test room is completely enclosed by a larger struc 
ture, having walls, floor and ceiling of 6-in. and &-in 
cork, which forms corridors on three sides of the root 
and includes spaces corresponding to an attic and a bas 
ment. The walls enclosing the attic and basement spaces 
are insulated and equipped with cold storage doors, and 


the spaces are provided with electric heaters, affording 


means of controlling the temperatures above the ceiling 


and below the floor of the test room. Refrigerating coils 


are placed in the front corridor and shielded from th 


' 


front wall of the test room by means of a baffle, or radia 
tion shield. The three corridors are also provided wit! 
electric heaters. The west corridor is equipped with cold 
storage doors so that it can be isolated from the other 
corridors. This arrangement, by using the proper com! 
nations of refrigerating coils, electric heaters, and cold 
storage doors, makes it possible to operate the test room 
with either two or three walls exposed, and to maintain 
any desired temperature ranging from —5 F to +110 F 
in the outside corridors. The temperatures in the atti 
and basement spaces also can be controlled over a wide 
range. 

The test room alone, without the enclosing corridors, is 
shown in perspective in Fig. 1. This room is 15 ft wide, 
I8 ft long, with an &8%-ft ceiling, and the walls ar 
constructed of bevel siding, building paper, sheathing, 
35-in. studs, and plasterboard. The front wall contains 
two 3-ft * 414-ft double-hung windows, and each of the 
two side walls contains a similar window and a 3-ft 
7-ft panelled wood door, with 27'-in. * 36-in. glass in 
the upper portion. 

The test room, together with the corridors, the atti 
and basement spaces, are completely equipped with ther 
mocouples and temperature recorders in order to permit 
all observations to be made without the necessity for en 
tering the room and thus disturbing conditions at any 
time during a test. Thermocouples are located at various 
points in the inside and outside surfaces of the walls 
floor and ceiling, as well as at various points in the air 
in the corridors, in the attic, and in the basement. Simi 
lar thermocouples used in connection with the anemo 
meters will be located on a movable rack, spaced so that 
as the rack is progressively moved, a complete survey of 
the temperature of the air in the test room at points k 


cated approximately 2 ft from one another will be 
1ASHVE Researcn Parer—Effect of Room Dimens ; t P 
formance of Direct Radiators and Convectors y A. P. Krat M. K 
Fahnestock, E. L. Broderick and S. Sachs. (ASHVE J] wat S 
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Cooling Coil- 


obtained. This rack will also carry the anemometers by 
means of which a simultaneous survey of the correspond- 
ing air velocities will be made. 

As shown in Fig. 1, air from the air conditioning ap- 
paratus is supplied through a vertical riser to a horizontal 
belt duct located near the ceiling of the corridors, on 
three sides of the room. The air from this belt duct is 
admitted to a pendent plenum chamber, from which it is 
supplied to the supply opening into the room through a 
short iength of horizontal duct extending into the plenum 
chamber. The plenum chamber can be moved to accom- 
modate different locations of supply openings in the three 
walls, and the required connections can be made into 
openings provided in the bottom of the belt duct. The 
air from the exhaust openings is returned to the air con- 
ditioning apparatus through a 10-in. round duct, which 
can be adjusted in the basement space to accommodate 
the various required locations of the exhaust openings. 
Fig. 1 shows the arrangement with a supply opening 7 ft 
above the floor in the central axis of the front wall, and 
with an exhaust opening directly under the supply open- 
ing and in the center of the baseboard of the front wall. 
All portions of the ducts located in what may be cold 
spaces are insulated with 3-in. cork, while those portions 
not subjected to extreme temperatures are insulated with 
l-in. rigid fiber insulation. . 

Air Conditioning Apparatus. The air necessary to 
maintain the required conditions in the room and the re- 
quired velocities and temperatures at the supply openings 
is conditioned by apparatus located as shown in Fig. 1. 
The room, duct work, and air conditioner, form a closed 
circuit. The air conditioning plant, as shown in Fig. 1, 


560 
































‘ig. 1—View of ductwork and test room 


“Heating Coil 


consists of appropriate heating and cooling coils, a fan 
and a motor-driven condensing unit. 

Cooling is accomplished by passing the air over ex 
tended surface coils through which chilled water is cir 
culated. The temperature of the water entering the coi! 
is regulated by means of a three-way mixing valve con 
trolled by a thermostat located in the duct furnishing ai: 
to the supply openings. Chilled water is obtained from 
a reservoir containing a direct expansion coil connected 
to the condensing unit. By using a modulating expan 
sion valve, and by adjusting the speed of the compres 
sor to give a Capacity approximately equal to the cooling 
load on the test room, intermittent operation of the con- 
densing unit may be avoided, and the water in the reser 
voir may be maintained at a constant temperature appro- 
priate for use at the three-way mixing valve. 

Heating is accomplished by passing the air over ex- 
tended surface coils supplied directly with steam from 
the laboratory main. The air temperature is regulated by 
means of a valve in the steam line to the coil, which is 
controlled by a thermostat located in the duct furnish- 
ing air to the supply openings. 

The amount of conditioned air circulated is measured 
by means of a calibrated nozzle located in the exhaust 
line just before the coils, as shown in Fig. 1. 


Test Conditions 
Cooling. The plant has been designed to provide for a 
maximum cooling load of 29,650 Btu per hour, based on 


an outdoor temperature of 110 F, an indoor temperature 
of 70 F, one air change per hour ventilation, six occu- 
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Fig. 2—Wind tuanel for calibration of anemometers 


Table 1—Dimensions of Nozzles with Elliptical Approach 





THROAT Semi-Mayor | Semi-Minor | LENGTH oF 
DiamMeterIn. Axts— In. | Axis — In. | Turoar IN 
d awd b=2/3d ‘ 
National Bureau of 
andards s 
*“D-1 Noztle 1 .764 1 .764 1.176 1.764 
National Bureau of 
wpe tee 
Stee Nozzle 4.521 4.520 3.013 2.260 
National Bureau of 
Standards 4 | 
"C2 Nozzle in 5 003 5 000 3.333 2.500 
Univ srsity of Illinois = ca 
Small Nozzle.... . 1.764 1.764 1.176 1.764 
University of Illinois = he | sar 
lean Nozzle. . oe 4.250 4.250 2.3833 2.125 
University of Illinois be 
Rounded Entrance. 10.010 10.000 6 .667 . a 





sNote: The entrance throat is continued into the calibrating section by a 
smooth connection. 


pants using computing machines, and lights to the amount 
of 1350 w. Under these conditions it will require 36.5 
recirculations per hour, with the air leaving the supply 
openings at 50 F. By adjusting the size of the supply 
openings, velocities varying from 400 to 1200 fpm may 
be obtained. 

Most of the studies will be made on a normal design 
load of 6,500 Btu per hour, based on an outdoor tem- 
perature of 95 F, an indoor temperature of 80 F, no ven- 
tilation except by infiltration, and no occupancy or lights. 
Under these conditions it will require 10 recirculations 
per hour, with air leaving the supply openings at 65 F. 
Velocities varying from 400 to 1200 fpm at the supply 
openings will be used. 

Heating. The plant will provide for a heating load of 
27,670 Btu per hour based on an outdoor temperature of 
0 F and an indoor temperature of 75 F. Normally studies 
will be made with the air leaving the supply openings at 
a temperature of 135 F and velocities varying from 400 
to 1200 fpm. Studies may be made with air leaving the 
supply openings at temperatures varying from 95 to 


150 F. 


Instruments and Methods of Measurement 


Wind Tunnel and Measuring Instruments. The range 
of air velocities to be measured extends from velocities 
as low as 20 fpm to 2000 fpm. Such a range, as well as 
the fact that the anemometer measurements must be made 
without disturbing conditions in the test room, restricted 
the choice of an instrument to some type of thermal 
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anemometer. The instrument finally selected was a 
heated thermocouple, somewhat similar to that developed 
by Hukill? for measuring thermal air currents of very 
low velocities. The principal advantage of such ar 
anemometer over a hot-wire anemometer, is that meas 
urements may be made with a number of separate in 
struments and a single potentiometer, without the neces 
sity of elaborate switching arrangements 

Fig. 2 is a line drawing of the apparatus for calibrating 
the anemometers. It consisted of a small draw-throug! 
wind tunnel, following the design used by Tuve.* The 
calibrating section was a 20-in. length of transparent 
duct, 10 in. in diameter, into which air flowed through a 
bell-mouthed entrance. The principal dimensions of this 
entrance, which had an elliptical approach, are given in 
Table 1. Following this section was a 48-in. length of 
10-in. sheet metal duct leading to the measuring section, 
containing the measuring nozzle. From this latter se 
tion an expanding sheet metal section 48 in. long led to 
the inlet of the fan, which drew air through the tunnel 
Since all air velocity determinations were to be based on 
flow measurements at nozzles calibrated by Pitot tube 
explorations, the measuring section of the wind tunnel 
was arranged so that the nozzles could be positively lo 
cated with respect to the tunnel and that accurate pres 
sure explorations could be made across the outlet of the 
nozzles. The expanding section, between the measuring 
section and the fan inlet, reduced the resistance of the 


system by allowing the conversion of dynamic pressure 


into static pressure to take place with a minimum loss 
due to shock and turbulence. 

The fan was belt driven by a compound wound direct 
current motor, so that partial control of the rate of flow 
in the tunnel was obtained by varying the speed of the 
motor. A sliding damper attached to the fan outlet pro 
vided additional control. 

In Fig. 3 details of the measuring section are shown 
This section was made of a piece of 10-in. steel pipe to 
which flanges were welded for connecting to the preced 
ing and following sections of sheet metal duct. Two 
nozzles, one with a throat diameter of 4.250 in. and on 
with a diameter of 1.764 in. were required to mak« 
measurements throughout the chosen velocity range 
Both nozzles were elliptical in shape, the larger being 
similar to the B-2 and C-2 nozzles used by Bean, Buck 
ingham and Murphy in their investigation at the National 
Bureau of Standards,‘ while the smaller nozzle was iden 
tical with the D-1 nozzle used in the same investigation 
The principal dimensions of the nozzles are given in 
Table 1. The nozzles, which were cast of aluminum, were 
carefully machined and polished. They were located in 
the measuring section so that the end of either nozzle 
would lie in the same plane. Thus, the stream issuing 
from the nozzle could be traversed at the end of the 
nozzle by small exploring impact and static pressure 
tubes. Instead of measuring the drop in pressure, by 
means of pressure taps in the wall of the duct before and 
after the nozzle, the difference between the static pres 
sure, as measured with a piezometer ring at the end of 
the nozzle, and the impact pressure, as measured with a 


An Anemometer for Measuring Low Air Velocities, by W. V. Huki 
(Refrigerating Enginecring, Vol. 28, 1934, p. 197.) 

SASHVE Researcu Report No. 1140—The Use of Air-Velocity Meters 
by G. L. Tuve and D. K. Wright, Jr. (ASHVE Transactions, Vol. 45. 
1939, p. 645.) 

‘Research Paper Ni eo Rurea f Standar Journal of Resear 
Vol. 2, 1929, p. 561, 
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Piezometer Rin (3) () taper pin placed in any on 
Pane on a ) (in. Steel Pipe ’ Sk Of reamed holes 
WARALARABVV R TE WAAL one of the guide bars. F) 
a7 these reference locations, —\ 
! . pes Impact tubes could be moved to » 
| wPosition of ube termediate positions by me:ns 
| | Sma// Nozzle of a micrometer screw. T) yy 
: the position of the tubes 
on across the end of the noz/\ 
et z . e could be established wi: 
WA t +0.001 in. along either a 
B pete?  aeaaiae a Eee BS Fy tical or horizontal diam: 
3 x) S J ” 8 5 All pressure measurem: 
2 EP + ee ie é BE v < were made either wit! 
© |! S 2 ie Te v 
~ Pe < ——~ BS 6 e Wahlen gage or with « 
7" ¥ es ah-so ¥ S mercial inclined manometers 
een fe ree “so A Se me Ss calibrated against the Walle: 
i/ gage. The apparatus for cali 
— LINTON y y brating the manometers 
'|  Prezometer.. similar to that suggested 
! Ring Ower® and consisted of thre 
1 « Stationary large glass bottles placed i: 
Explorin Impact Tube insulated box. Very constant 
+f Static Tube--—> pressure differences could lx 
= wa " silis produced by pumping | 
‘2 3 | from one bottle to anothe 
Locating Hole. ‘1 ; Direct comparison of _ the 
“4 " pressures, as measured wit! 
; | the Wahlen gage and an ir 
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Fig. 3—Air measuring station for wind tunnel 


stationary impact tube, was observed. The piezometer 
ring was made of '%-in. brass tubing which connected 
four 0.037-in. diameter holes drilled through the nozzle 
wall 0.25 in. from its end. The stationary impact tube 
also was made of '-in. brass tubing, with dimensions 
similar to those of the ASHVE Standard Pitot tube. This 
tube was located at the axis of the nozzle and slightly 
more than 1 in. from the nozzle end. 

The static pressure exploring tube was exactly similar 
to the Pitot tube and was so located that the four 0.0135- 
in. diameter heles, which formed the static pressure open- 
ings, were at the end of the nozzle. The impact pressure 
tube was also similar to the Pitot tube, except that the 
length of head was 1 in., or 16 diameters. With this 
length of head, the opening in the end of the tube would 
he at the end of the nozzle when the stem of the impact 
tube was placed in a position corresponding to that of the 
static pressure tube. The two exploring tubes were made 
of 1/16-in. brass tubing which, for increased stiffness, 
was sweated into 14-in. tubing 2 in. from the head of the 
tubes. By means of two movable heads sliding on guide 
rods, the exploring tubes could be moved across the end 
of the nozzle and accurately located at its center, or at 
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connected between two of the bottles, while the Wahle: 
gage was connected between the second and third botth 
thus extending the pressure range to 1.5 in. of water. 5) 
this procedure the calibration of the manometer up to 2 
in, of water was accomplished. Since all errors in th 
inclined manometer reading were less than 1 per cent at 
a pressure of 2 in. of water, the calibrations were not ex 
tended to higher pressures. 

Air Velocity Measurements. The small nozzle, wit! 
a throat diameter of 1.764 in., was calibrated over 
range of piezometer-impact pressure differences extend 
ing from 0.04 to 9 in. of water while the large nozzle 
with a throat diameter of 4.250 in. was calibrated for a 
pressure range of 0.25 to 7 in. of water. The velocity 
range in the 10-in. diameter calibrating section with the 
small nozzle .was from 25 to 380 fpm and with the larg 
nozzle from 360 to 2000 fpm. 

The velocity distribution across a section following : 
convergence with a well-formed approach, such as that 
of a nozzle with an elliptical profile, is so nearly uniform 
that the nozzle coefficient is largely determined by the 
velocity distribution close to the wall of the nozzle. Fo 
this reason the usual method of Pitot tube traverse, whic! 
consists of measuring the velocity pressure in a number 
of concentric zones of equal area, is unsatisfactory unless 
the section is divided into an extremely large number of 
zones. A more convenient procedure is to space the 





5Measurement of Air Flow, by E. Ower. (Second Edition, 1933, p. 157) 
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sure measurements inversely as the steepness of the 


| 
i . _ + * . 
velocity profile. The velocities, calculated from the veloc- 


ity pressures, are then weighted by the square of the 
‘esponding radii, and the average velocity is their 
«1 divided by the square of the radius of the section. 
This result may also be readily obtaine by plotting the 
velocities against the square of their corresponding radii 
| measuring or calculating the area under the resulting 


4 


curve. 

With an exploring impact tube 1/16 in. in diameter, 
and having an opening of 0.026 in., it was impossible to 
make satisfactory impact pressure measurements closer to 
the wall than 0.015 in. Even at greater distances from 
the wall, the readings were rather questionable, due to 
the extremely steep velocity profiles, especially with those 
which existed at the higher velocities. In order to ex 
trapolate the velocity distribution in some systematic 
manner, from the region where reliable measurements 
could be made down to zero velocity at the wall, von 
Karman’s® analysis of turbulent flow at the wall of a 
pipe was applied to the flow at the nozzle wall. First the 
thickness of the laminar boundary was calculated from 
the relation 

767.5 R 
Seeedecsqees (1) 


in which 8 is the thickness of the laminar layer in inches, 
RU, 

R is the radius of nozzle throat in feet and - is Rey- 

. 

nolds’ number based on the center velocity, (’., in fps and 

the characteristic length R. The ratio of the velocity at 

the laminar boundary, 1/8, to the center velocity was 

found from 

Us 2.11 


U’. —). 
v 


and the velocity in the laminar boundary layer was as 
sumed to vary linearly from U8 to zero velocity at the 
wall. Within the turbulent boundary layer, the velocity 
was represented with a fair degree of accuracy by the 
dimensionless relations : o> 

11.0 log %. YY 


for the small nozzle and 
y 


— = —22 + 


13.0 log Sn y 
To pe ewnvees eS) 


p 
for the large nozzle. In these expressions, r, is the con- 
stant shearing stress in the laminar region found from 
= 
= 0.0862 Ls 
p 
8 is the mass density in slugs per cubic foot and vy the 


kinematic viscosity in feet? per second, while y is the dis- 
tance from the wall in feet. The constants in Equations 
(3) and (4) differ considerably from those in the von 
Karman equation, the slope in the latter equation being 
approximately half that of either of the former. How- 
ever, such results were to be expected, since the condi- 


“Fluid Mechanics for Hydraulic Engineers, by H. Rouse. (First Edition, 


1938, p. 238.) 
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tions of flow in the turbulent boundary layer in the 
nozzles corresponds to that in the transition region be 
tween the laminar boundary and the turbulent boundary 
in fully established turbulent flow in a pipe 

The agreement between the measured velocities and 


those calculated on basis of the von Karman analysis was 





best at the lower velocities and thicker boundary layers, 
when measurements could be made down to and, in a 
few tests, into the laminar layer For this reason the 
method was used to obtain the velocity distribution i 
the boundary region for all of the nozzle explorations 
From the complete velocity profile the average velocity 
and rate of discharge could be found as previously 
described. 

a nozzle is the raty 
ideal di 


charge, if coefficients from different investigations are t 


Since the discharge coefficient of 


of the actual discharge to some theoretical o1 


be compared, they must be calculated on the basis of the 
same ideal discharge. When the drop in static pressure 
across the nozzle is measured, the theoretical discharge 
usually that corresponding to frictionless, adiabatic flow 
for the given pressure differential. But if the difference 
in static pressures are determined by measurements at 
taps, located in the wall of the pipe, up stream and dow: 
stream from the nozzle, the resulting discharge coeff 
cients are not strictly comparable unless the pressure 
measuring taps have identical locations and the conditions 
of flow, both before and after the nozzle, are duplicated 
The discharge coefficients for the nozzles used in the 
present investigation were calculated on the basis of the 
discharge corresponding to a uniform velocity equal to 
the actual center velocity, as measured with the explor 
ing impact and static pressure tubes. The center veloc 
ity, determined in this manner, should be very nearly 
equal to that of frictionless adiabatic flow for the stati 
pressure differential which actually exists at the center 
of the nozzle. However, due to variations in static pres 
sure which may exist across the stream issuing from the 
nozzle, the center velocity may differ slightly from the 
frictionless adiabatic flow velocity, calculated from the 
pressure differential measured by wall pressure taps 
Comparison of nozzle discharge coefficients is facili 
tated by plotting them against Reynolds’ number as 
shown in Fig. 4. The plotted points are the coefficients 
for the two nozzles under discussion, while the broken 
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lines represent the coefficients for two Na- 
tional Bureau of Standards’? nozzles, one 











slightly larger than the large nozzle and the 
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lerent investigators, using different fluids 5/16” ASHVE Standard . | ee RM ' 
and various types of nozzles and orifices with __ Wahlen Gage.. ..... 1 .80 1005 0 .0601 1014 0.8 4 
gradual approach transitions, as given by 5/16” ASHVE Standard 

4 , aT . Wahlen Gage.. 2.20 1113 0.0735 1124 0.98 
Stewart and Doolittle.’ They state that co- ee -— —— - - - 

on. ‘ P ite’ 5/16" ASHVE Standard 
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is, at least partly, due to the effect of the Wahlen Gage 1.80 1012 0.0626 1027 La 


type of approach used and to the location 

at which pressure measurements were 

made; because the agreement between the 

coefficients from the present investigation and those 
given by the National Bureau of Standards investigation, 
indicates that the coefficients of similar nozzles are re- 
producible within +0.5 per cent. 

With nozzle coefficients based on center velocities, the 
average velocity, or the discharge from a nozzle, cannot 
be determined unless the relation between the center 
velocity pressure and the pressure drop across the nozzle 
has been established. Even the pressure difference be- 
tween a central impact tube and a piezometer ring at 
the wall of the nozzle, does not give the true center 
velocity pressure on account of the variation in static 
pressure across the stream as it issues from the nozzle. 
It was necessary, therefore, to find the ratio between 
the true center velocity pressure, as measured with the 
exploring impact and static pressure tubes, and the pres- 
sure difference between the stationary impact tube and 
the piezometer ring. For the small nozzle, this ratio 
was found to vary from 0.992, at a piezometer pressure 
of 0.2 in. of water, to 0.994 at a pressure of 6 in. Over 
the same piezometer pressure range, this ratio for the 
large nozzle was found to vary from 0.980 to 0.989. 

The variation of static pressure across the stream at 
the end of the nozzle is probably the result of the varia- 
tion in the centripetal force which must be exerted to 
produce flow along paths of varying curvature into the 
throat of the nozzle. This change in static pressure has 
been observed by other investigators® and has been dis- 
cussed analytically by Kretzschmer’® as a problem in 
potential flow. An attempt to predict the magnitude 
of such pressure variation, on the basis of the dynamics 
of flow, was unsuccessful, but the problem is still under 
consideration. 

The average velocity in the 10-in. diameter calibrating 
section is related to the average nozzle velocity by means 
of the continuity equation. However, in calibrating small 
anemometers, the center velocity at the calibrating sec- 

*Loc. Cit. Note 4. 

*Fluid Flow Measurement, by F. C. Stewart and J. S. Doolittle. (/n- 
struments, Vol. 12, 1939, p. 175.) 
*Nusselt. Zeit, F. Flugtechn., Vol. 6, 1915, p. 179. Jakob and Erk, 


V. O. I. Forschungsheft, 1924, No. 267. 
“Stromungsform u. Durchflusszahl d. Messdrosseln, F. Kretzschmer, 


Forschungsheft, 1936, No. 381. 
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Table 2—Comparison of Velocities in Calibrating Section from 


Pitot Tube and Nozzle Measurements 








tion must be known and this requires the determinat: 
of the discharge coefficients for various rates of flow 

of the bell-mouthed entrance into the calibrating secti 
Such discharge coefficients were found by impact an 
static pressure tube explorations, with velocities of 8% 
and 1800 fpm through the section. The small explor 
ing tubes, used in the calibration of the nozzles, wer 
used for these explorations and the resulting coefficients 
were found to agree rather well with the Stewart an 
Doolittle curve for average coefficients, as shown 
Fig. 4. Extrapolation, by means of such a curve, 
obtain discharge coefficients with flow at low Reynolds 
numbers, is a rather questionable procedure, in view 
the disagreement between the available experimental r 
sults. However, the difficulty of accurately measuring 
velocity pressures under these conditions precludes 
use of any other method. Certainly coefficients, obtain: 
in this manner, are preferable to a constant coefficier 
for the entire velocity range. 

As a final check on the accuracy of the several coef 
cients involved, comparisons were made of the cent 
velocity, measured at the calibrating section by means 
of a Pitot tube, with the corresponding velocity calc: 
lated from the pressure difference at the nozzle 
summary of the results of these measurements is giv: 
in Table 2. As indicated in this table, velocity pressur 
at the calibrating section were measured with 
\SHVE standard Pitot tube and with the ,4-in. « 
ploring tubes, using both the Wahlen gage and a ca! 
brated inclined manometer. For velocities greater tha 
750 fpm, the velocity, as measured with the Pitot tulx 
was consistently from 1 to 1.5 per cent higher than tha 
found from the nozzle measurements. At lower velocities 
the Pitot tube measurements became increasingly unce! 
tain, because of the effect of pressure fluctuations wher 
very small pressure differences were being measured 
This condition was so pronounced when measurements 














were made using the small nozzle, that no consisten! 
results could be obtained. 

Although a number of possible reasons for this dis 
agreement between the Pitot tube and nozzle measure- 
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Fig. 5—-Heated thermocouple anemometer 
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ments were considered, as for instance the effect of com 
pressibility in the flow equation and in the continuity 
equation, and the effect of pressure fluctuations on the 
Pitot tubes and manometers; none seemed sufficient to 
account for an error of this magnitude. It was finally 
concluded that the most likely source of such an error 
was in the determination of the discharge coefficient for 
the calibrating section and, until explorations can be 
made at this section with some form of small thermo 
anemometer, no further conclusions are possible. 
Heated Thermocouple Anemometer. Some of the more 
desirable characteristics in an anemometer for the 
posed study of air distribution are the following: 
The instrument should h« 


pro 


velox 


remote reading, so that air 


ity measurements can be made without the observer ente: 


ing the room. 

Che imstrument should measure the velocity across a se« 

tion of approximately the same proportions as that measured 

by the standard Pitot tube 

3. The range of velocities, throughout which the instrument 
is sensitive, should be from 20 to 2000 fpm. 

1. The instrument should have a minimum directional response 

5. Duplication of the instrument should be relatively easy 

In Fig. 5 is shown the final design of heated thermo 


couple, which was developed to meet the requirements 
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WIRING DIAGRAM 
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the wires was cemented into a hole drilled in th 


e end 
of a piece of round rawhide belt lacing, which forms 
the support for the anemometer. The thermocouples 
were made from No. 34 B. & S. gage copper and cor 
stantan used and, 
after the lap soldered couples had been made, the 


Che electt 


wire. Enamel insulated wire was I 
wire 
was given two coats of insulating lacquer r 
heater was made of No. 34 B. & S. 
stantan wire, which was also given two coats of insulatin 


The 


cou le wire were wound side by side on the wire rongs 
: | 


o 


gage enameled, con 


lacquer before being wound. heater and thermo- 
28 turns on the center prong and 18 turns on each of 
the side prongs. Two heated and two unheated therm 
couples were used. These couples were connected it 
series, in order to increase the electro-motive force du 
to the temperature difference between the heated and un 
heated thermocouples. As indicated in the wiring dia 
gram, Fig. 5, one of the unheated junctions of the an 
mometer was soldered directly to a copper-constanta 
junction made of No. 24 wire, while the other unheated 
anemometer junction was cemented to, but insulated 
from, the large junction by means of insulating lacquet 
The anemometer electro-motive force was measured be 
junctions 


Lhe 


eads indi 


tween the copper lead from the anemometer 
and the copper lead from the No. 24 wire junction 
electro-motive force between the No. 24 wire | 
cated the temperature of the air close to the point wher 
the velocity measurement was being made 

The 


current 


heatet 


anemometer 


was supplied wit! 








specified. The wiring diagram of the thermocouple and 
heater circuits is also shown in Fig. 5. 

The frame of the anemometer consists of three ¥2-in 
pieces of No. 24 brass or steel spring wire, soldered 
together so as to be mutually perpendicular. One of 
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irom several dry cells and a rheostat was used to con- 
trol the current. The potential drop across the heater 
was measured with the potentiometer which was used 
in measuring the electro-motive force of the anemometer 
thermocouples. 

Calibration of Heated Thermocouple Anemometer. 
The calibration curves in Fig. 6 show the air velocity 
plotted on logarithmic coordinates against electro-motive 
force difference between heated and unheated anemom- 
eter junctions. From these results it is clear that, al- 
though velocity measurements could be made over the 
entire range, with the same heater voltage, it was desir- 
able to use three or four different voltages throughout 
the range. With potentials of 0.75, 1.00 and 1.5 volts 
it was possible to measure velocities from 20 to 2000 fpm 
with satisfactory precision and without excessive tem- 
perature differences between the heated and unheated 
thermocouples. If the velocity range was not too great 
for a given voltage, the calibration curves were found 
to be straight lines having a slope of approximately 2.6. 
The wire prongs, which extended beyond the heater coils, 
were trimmed in order to balance the heat loss; so that 
the electro-motive force measured when the axis of the 
anemometer was parallel to the direction of flow, agreed 
with the electro-motive force measurement when the flow 
was perpendicular to the axis. Plotted points in Fig. 6 
indicate that the difference in electro-motive force in 
these two positions may be reduced to the order of mag- 
nitude of the random experimental errors. However, 
it should be noted that, due to the steepness of the cali- 
bration curves, the velocity measurements with the 
heated thermocouple anemometer have only about half 
the accuracy of the corresponding electro-motive force 
measurements. 


Summary of Results 


This paper describes a wind tunnel which was con- 
structed for the calibration of anemometers over a veloc- 
ity range from 20 to 2000 fpm. All velocity measure- 
ments are based on flow measurements with two elliptical 
approach nozzles, which were calibrated by means of 


small exploring impact and static pressure tubes. 
though nozzle discharge coefficients from different 
vestigations cannot be compared, unless they are ca 
lated on the basis of the same ideal or theor 
discharge, the coefficients from this investigation, } 
on actual center velocities, agree within +0.5 per 
with the coefficients for similar nozzles found at 
National Bureau of Standards and based on the dischs > 
corresponding to adiabatic flow. 

The discharge coefficients for the calibrating se 
of the wind tunnel were found from Pitot tube meas 
ments in the velocity range where such measureny 
could be made with sufficient accuracy. The coeffici 
for velocities below this range were found by extrapola 
tion on the basis of Reynolds’ number, using a c 
representing nozzle discharge coefficients, with which th 
measured coefficients were in good agreement at 
higher velocities. 

The construction of a heated thermocouple anemome: 
is described which has certain definite advantages 
low velocities are to be measured in a closed space y 
out disturbance due to an observer. The anemomete: 
may be made practically free from directional eff 
and, by the use of suitable heating currents, it is 
sible to measure air velocities with satisfactory pre« 
over a wide range, without excessive temperature 
ferences between the air and the heated thermocoup! 
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Air Conditioned Cars for Commuters 


\ new suburban service has been instituted by the 
New York, Susquehanna and Western R.R. for North- 
ern Jersey to Times Square points, and recently the first 
air conditioned suburban train was placed in service. 
The streamlined car seats 80 persons and was designed 
by the American Car and Foundry Co., St. Charles, Mo. 
The air conditioning system designed by Herbert Ewer 
has several novel features. The power plant and the 
complete heating and cooling system are located below 
the floor of the car, so that there is a clear unobstructed 
view from end to end. ° 

This car has a 290 hp supercharged oil engine which 
drives through a twin dise clutch and torque converted 
to an axle drive on one set of wheels. It has six cyl- 
inders, a bore of 6% in. and a stroke of 61% in. The en- 
gine produces the maximum hp at its maximum gov- 
erned speed of 1800 rpm. 

A special pneumatic control apparatus decides 
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whether the car is to be cooled in warm weather, venti 
lated, warmed by electricity, or heated from the engin 
exhaust in cold weather. The thermostat operates in 
response to outside temperature and inside humidity 
An entirely new departure in air circulation includes 4 
dual set of ducts. Cold air is delivered along a cente' 
overhead duct, and returned along the sides at the floor 
level. Hot air, on the other hand, is delivered by 
versing the fans, using the floor-level ducts for deliver) 
and the overhead duct for return. The design permits 
half the car to be occupied by smokers. 

The car can get up to 60 mph in about two minutes 
It is readily possible to design this type car for higher 
speeds by control of the gearing. 

The ends accommodate five windows which give the 
operator excellent vision around the entire front of the 
car. Both ends of the car have been made the same, 50 
that the car operates in either direction. 
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Attenuation of Sound in Ducts of 





Commercial Size 


By R. B. Steffens* and W. T. Young** 
Lockland, Ohio 


SUMMARY 


Recognizing the air conditioning engineer's need for a 
simple and practical method of showing the sound atten- 
uation of each of the elements of any duct system. 
research was undertaken to develop data which would 
be applicable to the usual ventilating and air condition. 
ing system. A new test method was developed which 
provides for the measurement of sound attenuation from 
the change in sound level in a receiving room of aver- 
age room characteristics with change in length of the 
duct discharging sound into the room. The series of 
tests covered the relationship of sound attenuation to 
flue size, the shape and absorbing characteristics, using 
ducts of commercial size. The need is shown for fur- 
ther investigation of ducts of different sizes, types and 
constructions and need for determining accurate figures 
for the attenuation of sound as it passes through fittings 
and other items used in the construction of the average 
air duct installation. 


Introduction 


HI expanding use of air ducts in modern air con 

ditioning systems has increased the importance of 

investigating methods of minimizing the noises 
which are caused by operation of such systems. Noise 
created by fans and motors and by the high velocity air 
passing over irregularities in the system is transmitted 
to rooms mainly through the supply and return air ducts. 
\ccordingly a study of the attenuation of sound in air 
ducts of commercial size is important. 

For obvious reasons of cost, the average duct installed 
for air conditioning is not lined with acoustical lining. 
The length of the individual duct run varies from a few 
feet up to a hundred feet or more. A duct run may or 
dinarily include dampers, turns, transformations, take 
offs, and outlets of wide variety. Ideally, the air condi- 
tioning engineer should have available a table showing 
the sound attenuation in each of the elements of any 
system, and by simple addition should be able to predict 
the sound level in any room caused by the conditioning 
system. As indicated by the references cited, there is 
a paucity of acoustical data applicable to the usual con 
ditioning system. The lack of data may be chiefly as 
cribed to the fact that air conditioning systems are highly 
resonant, and attempts to measure the average level of 
sound in even a straight run of metal duct merely shows 
the enormous variations in sound intensity of the stand 
ing wave system that may occur along the duct. 

This phenomenon is unfortunate, as there are many 
elements of a duct system that do attenuate sound. There 
is a large drop in sound level from the plenum chamber 
to the duct entrance, a similar drop from the outlet to 
the rooms, smaller drops in elbows, transformations, and 
take-offs, at dampers, and even along the straight runs, 


"A portion of the work covered in this paper appears in a thesis sub- 
nitted by R. B. Steffens to the Faculty of the College of Engineering and 

mmerce, University of Cincinnati, in partial fulfillment of the require- 
ments for the degree of Commercial Engineer, June, 1940. 

**Research Chemist, The Philip Carey Mfg. Co., Lockland, O 
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but the values are not known. In the present state of th 
art, the engineer may empirically line a few feet of th 
duct at the plenum chamber end of the duct system wit! 
acoustical lining. ‘This is usually fairly satisfactory, an 
in combination with some lining applied with more dif 
ficulty near the outlets, will provide at least a partial 
solution of the sound problems involved. This method 
has the disadvantage of being somewhat costly, and the 
amount of treatment required is rarely known even ap 


proximately. 
Development of a Practical Test Method 


This paper presents a method of determining sound 
attenuation that appears to be readily applicable to thi 
measurement of sound attenuation in any element 
combination of elements of an air conditioning system 

\ few investigators have given some attention to the 
problem of calculating attenuation of sound in ducts, but 
with few exceptions, they have worked with ducts lined 
with highly sound absorbing linings, and in order to 
avoid the confusing effects of standing wave patterns 
have worked with sound of single frequency and wit! 
ducts, the characteristics of which are not typical of 


. In addition, the derived 


those commonly used.’ * 
formulae are not readily adaptable and in most cases art 
not applicable, to calculation of the acoustical charactet 
istics of typical ducts. Heilman and MacArthur® used an 
adaptation of the two-room method where the sound 
levels in two small rooms connected by a fixed length of 
duct were measured, one of the rooms containing a 
sound generator. This method is limited in scope, as 
the duct was of fixed length, and the room remote from 
the sound generator was not an average room Phere 
is another marked limitation in their method in that 
there is no way to differentiate between the sound at 
tenuation at the entrance and exit of the duct and that 
in the duct itself. In order to overcome the many diffi 
culties and inaccuracies of the probe methods of measu 
ing sound attenuation, a modification of the two-room 
method was used in this investigation, 

The new test method, shown in Fig. 1, provides for 
the measurement of sound attenuation from the chang: 
in sound level in a receiving room of average room 
characteristics with change in length of the duct dis 
charging sound into the room. Thus, an increase in 
length of duct causes increased sound attenuation and 
thereby reduces the amount of sound discharged into 


the receiving room. If sound of constant intensity is 


'P, M. Morse, Journal, Acoustical Soeciet, , America. 11 05. 1939 
2. J. Sivian, ibid, 9, 135, 1937 
Taylor and Sherwin, ibid, 9, 331, 1938 


*Robert Rogers, ibid, 11, 481, 1940 
5Performance Tests of Asbestos Insulating Air Duct, by R. IH. He 
and R, A. MacArthur | 
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Fig. | -Equipment for measuring sound 
attenuation in ducts 
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generated at the source of the duct length the change in 
receiving room sound level then indicates the amount of 
sound attenuated by the length of duct added or re- 
moved. The sound source is placed inside of a double 
shell hexagonal soundproof chamber, which can easily 
be moved on roller bearing wheels to any position in a 
long room which may be called the sound testing room. 
Provision is made for the insertion of one end of the 
duct under test into the sound chamber. The duct ex- 
tends from the sound chamber to one wall of the testing 
room, An opening in the wall permits the duct to feed 
sound into the adjoining room which is referred to as 
the receiving room. 

For the tests made *by the authors, non-directional 
piezo-crystal microphones were used in conjunction 
with a General Radio Type 759A sound level meter. 
Several methods of microphone placement in the re- 
ceiving room were tried for the purpose of finding 
points that would give a measurement of the average 
sound level of the receiving room. At first, six points, 
or stations, were chosen at varying heights and dis- 
tances from the entrance of the duct into the receiving 
room. When sound was generated in the sound cham- 
ber the microphone in the receiving room was moved 
to each successive station and the sound level was re- 
corded for each point. An average of the six readings 
was taken as an average sound level for the room. 

In order to assure the greatest possible accuracy, the 
microphone was always placed for each test in exactly 
the same position at each station. It was found that the 
presence of an observer in the room caused a marked 
change in the room sound pattern, therefore all sound 
level readings were observed from a position outside the 
receiving room. In using this system care had to be 
taken that none of the contents of the receiving room 
was shifted or removed during any test. The assump- 
tion that an average sound level for the room could be 
obtained by an average of only six readings was checked. 
By selecting several more series of six stations, each 
having average distances from the duct entrance to the 
room about the same as for the original six stations, 
average sound levels for the room were obtained. The 
intensity of sound in the sound chamber was held con- 
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stant and the results of the check tests showed that 
six-station average was sufficient as long as no one sta 
tion was placed near any large object capable of reflect 
ing a large amount of sound directly at the microphon« 
The average distance of the microphone positions from 
the duct opening affected the level measured for th 
room. A series of tests was made using eighteen sta 
tions all of which were near the duct opening into the 
receiving room and it was found that a higher averag: 
level for the room was obtained than with the use of the 
six station method. 

One feature of this receiving room level method oi 
testing is that the measurement of sound attenuation in 
the duct is not dependent upon the absolute average r 
ceiving room sound level. As long as an average level 
for the room is always obtained from the same stations 
for one series of tests, it makes no difference whether 1 
not the average found coincides with the true average for 
the room. This is true because the attenuation is cal 
culated, not from the room level, but from the change in 


| 


room level produced by a given change in length of 
duct. The effects of entrance losses and disturbances, 
as well as the difference in true room sound level from 
the measured room sound level are cancelled out when 
the attenuation is obtained from the difference in meas 
ured room levels for a given change in duct length. 

In order to facilitate the accurate placement of the 
microphone for obtaining the sound level in the receiy 
ing room, it was supported at the end of a 4-ft arm 
which was attached perpendicularly to a rotating verti 
cal shaft in the center of the room. The rotation of th 
vertical shaft and hence the position of the microphon 
in the room could be controlled from the testing room 
by means of a system of pulleys and cables and a cali 
brated index dial. (Figs. 2, 3.) 


Test Results 


Tests were performed to determine the relationship 
of sound attenuation to flue size, shape, and absorbing 
characteristics, using flues of commercial size. In some 
of these tests, sounds of single frequency were gener 
ated by an audio oscillator having a frequency range ol 
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to 10,000 Hz (cycles per second), the output of 
ich was amplified and fed to a conical speaker freely 
pended on rubber mountings inside the sound cham 
For some of the tests, a typical fan noise was used 
the sound source to duplicate conditions found in ac 

il duct installations. This fan noise was produced as 

phonograph recording of the noise from a_ typical 

num chamber in operation and was fed through the 
speaker in the plenum chamber. It is also possible to 
wount a fan and plenum chamber on wheels, thus in 
cluding in the sound measured that caused by air flow in 
the system. The work included investigations of round 
galvanized metal ducts, and round and _ rectangular 
pre-fabricated asbestos ducts. Investigations using 
sounds of various single frequencies indicated that 
neither metal nor asbestos ducts are in themselves reson 
ant to any frequency in the audible range, and that all 
substantial resonant effects are functions of the length 
of the duct only. The middle range of frequencies from 
300 to 2000 Hz are absorbed more readily than sounds 
of lower frequency. 

Figs. 4 and 5 show the wide variation of average 
sound level in the receiving room when the length of 
the ducts indicated was varied in 3-in. increments. These 
observations were made using twelve stations in th 
receiving room. Sound level observations made when 
the length of the ducts was varied in increments of 3 ft 
or more were made using six stations in the receiving 
room. The variation of receiving room sound level 
caused by this change in duct length is of the order of 
three decibels, but, as will be noted from the graph, the 
average attenuation follows closely that of the multi 
frequency fan noise of Figs. 6, 7 and 8. The 1000 
und 2000 Hz sounds used, were amplified to produce a 





Fig. 2—Receiving room, showing the mechanism for placing the microphone to 
obtain an average room sound level 
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a sound level of 








Control mechanism for the revolving microphone The 
mechanism for revolving the microphone is coupled by cable 
to the graduated dial shown 


110 db in the sound chamber, while the 


100, 250 and 500 Hz sounds were amplified to prod 


100 db rhe grap! sot Fig ft and 5 


the difficulty of predicting attenuation 
duct system of averayt characteristics if any piven sink 


predominates, as a room heated by a du 


fortuitously of resonant length may have a sound leve 
conditioning equipment ten decibels high 
than the level Wm a Tooth iit ited Ly 
duct of anti-resonant lengt! It is to be 
noted that this effect would not be pri 
ent in highly absorbing ducts, and 
to lack of any predomimant soun ( 


quency, is not usually present in practice 
Fan noise contains a large number 
sound frequencies, and it was noted 
sound in the receiving room when su 
noise was present m the plenum char 
ber did not change materially with smal 


this reason 


changes in duct length, For 
it is possible to predict quite closely ( 
sound attenuation im anv given lengt 
of duct in practice 

Using the phonograp reproductiot 
of the fan noise amplified to product 


sound level of 100 db inside of the souns 
chamber, measurements of the sou 
level in the receiving room were mack 
for duct lengths ranging from three feet 
, < - " ‘ , 
up to 30 ft. Figs. 6, 7 and & show the 
relationships between the average re 


; 


ceiving room sound level and 
length for various ducts tested 

\s may be seen from the graplis 
these figures, the attenuation per unit 
length is substantially linear for duct 
longer than a few feet, i agreement! 
with the predictions of the referenc 
cited The lighes attenuations of th 
first few feet of the ducts are variable 
with the duct shapes and sizes, as 
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Fig. 4—Sound level in receiving room for various 

lengths of 11% in. x 11% in. asbestos duct with a 

constant sound intensity of various frequencies at 
the source 
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Fig. 5—Sound level in receiving room for various 

lengths of 114% in. x 11% in, asbestos duct with a 

constant sound intensity of 2000 Hz frequency at 
the source 


he expected, and the increase in attenuation over the 
attenuation in the same length of duct farther from 
the source is conveniently added to the attenuation at 
the duct entrance, as it appears to be substantially con- 
stant for a given duct size and shape. 

Table 1 shows the sound attenuation in decibels per 
linear foot and decibels per square foot of duct surface 
obtained for each size and type of duct. These values 
are obtained by neglecting the non-linear portion of the 
curves for very short ducts, and using the linear portions 
of the curves. 

Discussion of Results 


Taylor and Sherwin* presented two principal for- 
mulae; the first, 
Db = (—10/4f) log Bb, 
where “4f—=the length of duct necessary to present one 
square foot of inside duct surface to the sound 
in the duct, 
Db = the attenuation per square foot of duct sur- 
face in decibels, and 
log b = the attenuation constant (a different value for 
each frequency of sound), E 
represents a hyperbolic curve asymptotic to rectangular 
horizontal and vertical zero axes. By inserting the test 
values obtained by the authors for Db and %f in the 
above formula, values for the constant log b are obtained 
which vary as much as 100 per cent. Taylor and Sher- 
win in their tests found variations in the value of the 





“loc. Cit. Note 3. 
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attenuation constant ) of almost this same amount. 
cause of this variation, they used, in the majority of t! 
work, the second relation. 
(Db — Db,.)F? = q. 
where Db= the attenuation in decibels per square foot, 
Db. = the lower limit of attenuation per square {. 5 
f? = the cross sectional area of the duct in sq 
feet, and 
q = the attenuation constant. 
Upon applying the data found by the receiving ro 
level method tests to the above formula, the result; 
equation, put in a more familiar form, gives for ashes: 
ducts carrying fan noise: 
Db = 1/(a’f*) + Dbe 


where q’ = 29.8 (for asbestos duct—a constant), 
f? = the cross sectional area in square feet, an 
Db, = 9. 


For standard weight galvanized metal duct the valu 
Db, is zero while the value of the constant g’ becomes 
q’ = 96.4 

Taylor and Sherwin, when working with a hig 
absorbent duct lining, found that their data gave fai 
high values of Db,. This means that if the cross s 
tional area of the duct were increased to an infinite valu 
there would still be a measurable attenuation per squar 
foot due to the duct lining. The test results found 
the receiving room level method give the term Db, a 
value of zero. This appears to be more reasonable, for 
if a finite value of attenuation per square foot of duct 
surface did exist at infinite duct size, the attenuation per 
linear foot in a duct of infinite size would be infinite 
The fact must be recognized, however, that the hyper 
bolic relation of attenuation to cross sectional area of a 
duct holds true only for a limited range. For very large 
ducts it is seen that the attentuation of sound intensity 
would be caused by wall absorption plus the spherical 
expansion of the sound wave fronts according to the well 
known square of the distance from the source relation 
ship. A formula to represent the true attenuation of 
sound for flues ranging in size from small tubes to larg: 
tunnels would have to include both the hyperbolic rela 
tionship and the spherical wave front relationship. For 
all average commercial size ducts tested the hyperboly 
function appears to give the true attenuation inasmuc! 
as the expansion of the wave does not produce attenua 
tion that is sufficiently large to measure. 

Tests made on asbestos ducts with several sounds of i 
single frequencies gave varied values for the attenuation t: 
constant g’. By taking Db, equal to 0 the following rela 
tionship was obtained: 

Db = 1/(KA) 
Db = the sound attenuation per square foot of inside 
duct surface, 


where 


Table 1 





DECIBELS PER 


DECIBELS PER | , 
Souare Foot 


Type AND Size or Duct LINeaR Foot | 


or Duct or Duct SurRFAc! 
514 in. x 52 in. asbestos.......... 0.291 0.159 
8'/ in. x 82 in. asbestos..... 7 0.181 0.0640 
11'/4 in. x 112 in. asbestos...... 0.139 0.0362 
2'4 in. x 11'f in. asbestos...... 0.204 0.126 
5' in. x 814 in. asbestos...... ‘ 0.240 0.103 
4 in. x 1414 1n. asbestos...... 0.269 0.0875 
8 in. circular asbestos...... Siva 0.158 0.0754 
12 in. circular asbestos........ ’ 0.140 0.0446 
6 in. circular metal duct .... 0.0708 0.0472 
8 in. circular metal duct ......... 0.0625 0.0298 
12 in. circular metal duct ....... eal 0.0438 0.0139 
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*=the attenuation constant (called g’ in former 
equations), and 
A =the cross sectional area of the duct in square 
feet. 
For the frequencies used, the values of K were found 


follows : 


FREQUENCY IN C. PLS VaLue or A 
0 20 7 
0 20.4 
”) 14.6 
wo 13.9 
16.9 


The attenuation constants for fan noise that were 
found and applied to the Taylor and Sherwin hyperbolic 
formula give calculated attenuations per square foot in 
almost perfect agreement with the values found by the 
receiving room level method tests. Variations did oc- 
cur, however, when the ducts varied greatly from a 
square cross section. In the Table 2 variations were 
noted for ducts carrying fan noise: 


Table 2 


PERCENT VARIATION O} 
CALCULATED FROM 
AcTUAL ATTENUATION 


Kinp or Duct!) Duct Dimensions Aspect Ratio 


114 in. 3 


Asbestos x 1LYQin 1.00 0 
Asbestos 8',in.x 8Y2i 1.00 0 
Asbestos 5Y,in. x 5'2in. 1.00 0 
Asbestos. . : 5Yzin. x 8'zin 1.54 3 
Asbestos... .. 4 in. x 14'jin. 3.62 3 
Asbestos 22 in. x 11 in. 1 60 17 
Asbestos. . 12 in. diameter 4 
Asbestos 8 in. diameter - 20 
Metal 12 in. diameter - 16 
Metal 8 in. diameter 0 
Metal 6 in. diameter 13 


The perfectly square ducts give test values in close 
agreement with the calculations. Ducts having aspect 
ratios greater than unity give attenuations slightly 
greater than the calculated values, while round ducts 
(aspect ratio for round ducts is some value less than 
unity) give attenuations less than the calculated values. 
This variation is to be expected, but the extent of the 
variation was not known. 

The following relation is in 
agreement with the test data. 


Db’ = [1/(KA) + b] (R)*™, 
where Db’ = the attenuation in decibels per linear foot of 


reasonably accurate 


duct, 
K the attenuation constant per linear foot, 


b = the lower limit of attenuation per linear foot, 


and 
R= the aspect ratio, a dimensionless number. 

This relation was devised to take care of the variance 
in attenuation in ducts having equal cross-sectional areas 
but having different shapes. The lower limit of attenua- 
tion, b, in this formula, has a value greater than 0 be- 
cause of the fact that it is expressed as decibels per 
linear foot and not as decibels per square foot. When 
the cross-sectional area of a duct approaches an infinite 
value the attenuation caused by one foot of duct length 
must have a value greater than 0. This would be true 
because the edges of the sound wave front, when mov- 
ing along the 1-ft length, would have some sound atten- 
uated regardless of the magnitude of the cross-sectional 
area. A duct of infinite size would present infinite ab- 
sorbing area to the edges of a sound wave front. 

The value of aspect ratio to be applied to a round 
duct is not known, but the data indicate that it must be 
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Fig. 6-—Sound level in receiving room for various lengths of 


duct with 100 db sound intensity (fan noise) at the source. 
Rectangular asbestos ducts of aspect ratio greater than unity 
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Fig. 7—Sound level in receiving room for various lengths of 
duct with 100 db sound intensity (fan noise) at the source. 
Rectangular asbestos ducts having an aspect ratio of unity 
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Fig. 8—Sound level in receiving room for various lengths of 
duct with 100 db sound intensity (fan noise) at the source. 
Round asbestos and metal ducts 


less than unity. In the absence of any proven value of 
this aspect ratio for a round duct, a value of 0.55 is 
found experimentally to check reasonably well with the 
last formula above. For sound work, at least, the value 
found appears to be of the proper magnitude. Since the 
sound absorbing perimeter of a round duct is less than 
the perimeter of a square duct having an equal area and 
a round duct does not offer any right angle corners in 
which to trap sound waves it appears to be entirely 
reasonable that the aspect ratio of a round duct should 
be on the order of one half to two thirds of that of a 
square duct. 

The formula including aspect ratio gives reasonably 
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good results for the following values for the constants 


K and P: 

VaLue or XK VALUE OF } 
Asbestos ducts 23.9 0.1044 
Metal ducts 142.5 0.0450 


The variations of test values from the calculated 
values with the use of the constants for ducts carrying 


fan noise are: 


Table 3 
PERCENT VARIATION OF 
Kinp or Duct | Duct Dimensions | Aspect Ratio CALCULATED FROM 
Actual ATTENUATION 
Asbestos 1142 in. x 11 Yin. 1.00 0 
Asbestos 8',in. x 8 in. 1.00 1 
Asbestos 5¥zin. x 5Y2in 1.00 0 
Asbestos e 5 in. x x! 2in 1.54 2 
Asbestos 4 in. x 14'4in. 3 62 0 
Asbestos 2' in. x 11LY2in 4 60 21 
Asbestos 12 in. diameter 0.55 0 
Asbestos 8 in. diameter 0.55 20 
Metal 12 in. diameter 0.55 0 
Metal S in. diameter 0.55 7 
Metal 6 in. diameter 0.55 0 


It is to be noted that the calculated and obtained at 
tenuations for the 2\4-in. & 11'4-in. rectangular asbes- 
tos and 8-in. round asbestos ducts are not in good 


Dr. Lester Paige Breck- 
enridge, professor emeri- 
tus of mechanical 
engineering at Yale Uni- 
versity, consulting engi- 
neer and inventor, died at 
his summer home, The 
Brakens, North  Ferris- 
burg, Vt., on August 22, 
at the age of 82 years. 

He is survived by Mrs. 
Susan Ford Breckenridge, 
his second wife, and two daughters, Mrs. Henry 
Dirks, East Lansing, Mich. and Mrs. David Lucken- 
bill, Redlands, Calif. to whom the Officers and Coun- 
cil express their most sincere sympathy. 

Dr. Breckenridge was born May 17, 1858, at Meri 
den, Conn. He served as apprentice for three years 
with H. B. Smith Co., Westfield, Mass., and was 
graduated from the Sheffield Scientific School of Yale 
University in 1881 with the degree of Ph.B. Later 
he received the honorary degree of M.A. from Yale 
in 1909, and the degree of doctor of engineering in 
1910 from the University of Illinois. For eight years 
from 1882-91 he was instructor in mechanical engi- 
neering at Lehigh University. He was professor of 
mechanical engineering at Michigan Agricultural Col 
lege from 1891-93, and professor of mechanical engi 
neering from 1893-1909 and director of the Engineer- 
ing Experiment Station from 1905-09 at the Univer- 
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agreement. While 20 per cent is not a large error 
work of this nature, it is felt that the method is not su 
ject to such error, and that the formula rather than 
method is in error. 


Conclusions 


The test results herein presented appear to give 
reasonably accurate measure of the attenuation of sow 
in the types of air ducts tested. The need for furt! 
test data on all different sizes and types of duct 
struction employed in the field of forced air condition: 
is recognized. Along with a knowledge of the attem 
tion of sound in air ducts there is also a need for figu 
giving the attenuation of sound as it passes through 
numerous fittings used in the average air duct instal 
tion. The method presented in this paper for exp: 
mentally obtaining attenuation data is believed to 
sufficiently accurate and at the same time simple in 
operation as to provide an acceptable method for obta 
ing the attenuation measurements needed in modern ; 


Honorary Member Lester P. Breckenridge 


duct design. 

The authors are greatly indebted to Mr. R. A. Ma 
\rthur for his interest and assistance during the course 
of the research and in the preparation of this paper. 


Dies at 82 


sity of Illinois. His association as a member of the 
faculty of Yale began in 1909 when he became pro 
fessor of mechanical engineering of the Sheffield Sci 
entific School and continued until 1923 when he re 
tired as Professor Emeritus of Mechanical Engineer 
ing. 

In addition to his educational work Professor 
Breckenridge was a consulting engineer, particularly 
in connection with power, heating and ventilating 
He has been engineer in charge of the Boiler Divi 
sion, U. S. Geological Survey, and the fuel testing 





plant at St. Louis erected in 1904. He contrived and 
equipped dynamometer cars during 1897-99, and in 
1901 he invented an automatic recording machine. 

Dr. Breckenridge served as chairman of the Ad 
visory Board of the Super-power Survey from 
1920-21 and was a member of the World Power Con- 
ference. He held membership in the American Soci 
ety of Mechanical Engineers and was vice-president 
of the organization from 1907-09, a member of the 
Society for the Promotion of Engineering Education 
and the Western Society of Engineers of which he 
was vice-president 1905-06. His clubs included the 
Yale and Engineers Clubs of New York, and the 
Graduates Club of New Haven. 

Professor Breckenridge joined the ASHVE in 
1920 and has contributed several papers to its 
TRANSACTIONS. He always retained a keen interest 
in the progress of the heating and ventilating profes 
sion and greatly enjoyed the research reports. 
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Princeton University 
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1H. S. Cameror 
F. L. Schwartz 
iL. F. Rahn 

| 

iE. A. Fessendet 
1A. G. Schubert 
N. P. Bailey 

R. R. Vennum 
R. Burns 

iP. V. Jewell 
jE. M. Adams 
|G B. Thor 

A R Achesor 
H. W. Blackburr 
J. Carpenter 
ir Sitzer 

iMr. Lowell 
iMr. Buhner 

FE. MacNaughtor 
IR. U. Fittz 

FE. EF. Leavitt 
jR. L.. Spencer 
iW. F. Lindell 
iD. U. Greenwald 
tT. B. Baker 

O. T. Pearre 
iD. D. Dowell 

F T Reed 

E. S. Theiss 

R. S. King 

| W. Mason 
|R. A. Trotter 
iC. H. Rerry 

F. R. Elis 

iC. P. VYaglou 
Philip Drinker 
|M. C. Stuart 
Tames Holt 

G. B. Wilkes 

R. U. Fittz 

P. A. L. Foulds 
We C. Giannini 
P. B. Gordon 

1. M. Labberto: 

CL. L. Vaughar 
1940 


engineering 


ing evening 


in 


Heating, Ventilating and Air Conditioning 


over 100 universities and colleges offering a degre: 
and includes essential data for those desi 
instruction, as well as a full undergradua 
a comprehensive engineering curriculu 
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NAME ADDRESS 


Pennsylvania State College State College, Pa. 


Brooklyn, N. Y. 


Polytechnic Institute of Brooklyn 


Gainesville, Fla. 


‘niversity of Florida 


Orono, Maine 


‘niversity of Maine 


College Park, Md 


= 


niversity of Maryland 


Durham, N. Ul. 


Jniversity of New Hampshire 


Philadelphia, Pa 


niversity of Pennsylvania 


Pittsburgh, Pa. 


~ 


Iniversity of Pittsburgh 


Rochester, N. Y. 


‘niversity of Rochester 


Burlington, Vt 
Charlottesville, Va. 


niversity of Vermont 


niversity of Virginia 


Villanova College Villanova, Pa 


Virginia Military Institute Lexington, Va 


Virginia Polytechnic Institute Blacksburg, Va. 


Worcester Polytechnic Institut Worcester, Mass. 


Yale University New Haven, Conn. 


Agricultural and Mechanical College College Station, Texas 
of Texas 


Armour Institute of Technology Chicago, I. 


Case School of Applied Science Cleveland, Ohio 


Chicago Technical College Chicago, Il. 


Detroit Institute of Technology Detroit, Mich 


|Cleveland, Ohio 
j 
| Ames, lowa 


Fenn College 
lewa State College 


Kansas State College | Wankattan, Kan 


Lewis Institute Chicago, Ill. 


Louisiana University University, La. 


Michigan College of Mining and Houghton, Mich. 


Technology 


Michigan State College East Lansing, Mich 


Mississippi State College State College, Miss 


Northwestern Technological Institute} Evanston, III. 


Ohio State University Columbus, Ohio 


Oklahoma A&M College Stillwater, Okla. 


Rose Polytechnic Institute Terre Haute, Ind. 


South Dakota School of Mines Rapid City, S. D 





South Dakota State College | Brookings, S. D 


; iz = 
Southern Methodist University | Dallas, Texas 
Tennessee Polytechnic Institute Cookeville, Tenn. 


Texas Technological College Lubbock, Texas 


Heating Pipa 


Journal 


Conditioning 
Section 





INSTRUCTORS 
Cc. L. Allen 

F. M. Torrence 

N. R. Sparks 


C. Stewart 


7 A. Lambertine 
1. Birkett 
N. C. Ebaugh 





H, D. “Watson 

I. H. Prageman 
R. S. Dill 

W. P. Green 

E. H. Stolwarthy 
E. T. Donovan 
Tr. J. Laton 


E. Crofoot 
F. H. Stiening 
j. W. Gavett, Jr. 


H. W. Leet 
H. L Daasch 


A. F,. Macconochie 


1. S. Morehouse 
R. J. Trinkle 

J. S. Jamison 

J. I. Clower 

R. M. Johnston 
J. B. Jones 

R. P. Kole 

L.. E. Seeley 


CENTRAL 


C. W. Crawford 
W. E. Long 

H. L. Nachman 
W. H, Seegrist 
W. S. Bodinus 
Il. B. Nottage 
G. L. Tuve 

C, A. McKeeman 
iJ. G. Dunville 
li. M. Dunlap 
John Poland 
Albert Pelletier 
Cc. C. Winn 

L. L. Henry 

Mr. Parmalee 
Mr. Eaton 

M. P. Cleghorn 


iA. J. Mack 

iB. B. Brainard 
A. O. Flinner 
J. Wolf 

|W. S. Bodinus 
j H. Johnson 

j/H. W. Waterfall 
G. F. Matthes 
A. P. Young 
H. W. Risteen 
R. R. Seeber 
T. E. Richards 


L. G. Miller 

C. H. Pesterfield 
|. M. Campbell 
W. E. Reuling 


A. G. Holmes 

B. H. Jennings 
S. Philbrick 

E. F. Obert 

R. G. Bigelow 


A. I. Brown 
Ss. M. Marco 
E. J. Lindahl 
E. C. Baker 
V. L. Maleeu 
V. W. Young 


Wayne Buerer 
Carl Wischmeyer 
O. L. Stock 

H. C. Gray 

E. R. Stansaas 





iR. E. Gibbs 
W. M. Becker 
Noble Sherwood 


D. M. Lee 


H. L. Kipp 
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NAME ADDRESS INSTRUCTORS SESSION SUBTECTS 





University New Orleans, La A. L. Dunla D \ r tioning. Ref 
A. M. Hill 


§ Akron Akron, Ohio F. S. Griff oer mena’ eotine Uantiiatins ¥? 


University 


4 Robert Cure kvening ne. Refrigeratior La 
eity of Alabama Tuscaloosa, Ala D> H Mec( uaixz DD lleating Vent ting Air ¢ 
7 ne Refrigeratior | rat 
sity of Dayton Dayton, Ohio 4 G. Hofmam 1) Heating. Ventilatins ‘ ; 
/ \. R. Weber le, Rakslenention I 
ty of Detroit Detroit, Mich F. J. Linsenme . feating, Ventilating, Air | 
4 L. Lentz ing. Refrigeratior Laborat 
ty of lowa lowa City, lowa H. O. Croft Heating. Ventilating. Air ¢ 
s : ing, Refrigerat ra 


Illinois Urbana, Ill W. H. Severns feating, Ventilating hie ¢ 
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‘ luss j Heatir Ventilating, Air 
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University of Tennesse« Knoxville, Tents Mack Tucker Davy Heating. Ventilating, Air ¢ 
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versity of Texas Austin, Texas W. R. Woolricl D H ting, Ventilatiu Air ( 


niversity of Toledo Toledo, Ohio I I Fuller ) H ting \ 


niversity of Wisconsin Madison, W is« G. L. Larsor ) - Heating. Vent 





Washington University St. Louis, M KE. L. Ohl ) re \ { 
t \. Bere 
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Wayne University Detroit, Mic! A. 1 Hessels ‘ ) 
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WEST 
Colorade State College Fort Collins; Col 1. T. Strate ) { \ \ 
, HH. Scofe 
Joseph Pinks 
New Mexico State College State College, N. M l. H. Butle ) H g. \ 


Oregon State College Corvallis, Ore M. ¢ Phillips DD i ng, \ 
EF. C. Wiley gy. Ref 
W. H. Martin 
Stanford University Palo Alto, Calif 4 B. Domonos : eating, % - < 
B. M. Green ne Refriger 
| A. Patchett 
4. L. Londor 


State College of Washington Pullman, Wash. G. E. Thorntor D Heating, Ventilatir \ 

g. Refrig tior 
University of Arizona Tucson, Ariz PM Thorn re ) Air Conditioning 
University of California Berkeley, Calif B. F. Raber lay . leating. Ventilating ‘ ( 


L M iN Boelter } ening ing Refrigerat 

F Ww. Hutchinsor 

’ University of Colorado Boulder, Colo W. F. Mallory > . iTeatine Vent cos ‘ r 
Ww. s feattic ake ne Refrigerat 1 Bowen 
: C. A. Wagner 

a N. A. Parker 

niversity of Denver Denver, Colo. Rk. E. Nyswander ' \ir Cor ning 
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¢ University of Idaho Moscow, Idaho H. F. Gauss Heating, Ventilating. Air ¢ 
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Sam Houston Monument 


TWO day meeting of the Society will be held at Houston, 
Texas, October 14 and 15, and this will be featured by a 
meeting of the Council, the presentation of six papers at 
the Technical Sessions, an informal banquet and dance, a series 
of inspection trips, and other entertainment features planned by 
the Committee on Arrangéments of the South Texas Chapter 
According to the announcement of General Chairman ( \ 
McKinney early arrivals will have an opportunity to see the foot 
ball game between Rice Institute and Louisiana State University 
on Saturday evening, October 12, and those who wish to play 
golf on Sunday morning, October 13, will enjoy the privileges of 
the Brae Burn Country Club. In the afternoon, a sightseeing trip 
on Bayshore Drive and a yisit to Galveston is on the program 
Registration, directed by D. S. Cooper, will commence Monday 
morning at 8:30 a.m. on the mezzanine floor of the Rice Hotel 
Among the subjects for discussion at the technical sessions are 
Research Study of Instruments for Determining Air Distribution 
in Rooms, the Agents for Chemical Dehumidification, New In 
vestigations in the Lighting Field Relating to Air Conditioning 
Load Factors, and the Application of Evaporative Cooling in the 
Southwest 
\t noon on Monday a get-together luncheon will be held and a 


speaker of national reputation will discuss industria! problems 





A. F. Barnes \. J. Rummel 
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Fall Meeting 


in 


Houston 


October 
14-15 


of general interest. In the evening an informal banquet an 
will be held in the ballroom of the Rice Hotel. Arrang 
for this event will be in the hands of A. M. Chase, J: 


Following the technical session on Tuesday 


morming, a 


er 


of inspection trips have been planned and the various tow 


be in charge of I. A. Naman. 


A program of special events for the ladies 


h 


by A. F. Barnes and the entertainment and sports programs 


as beet | 


be directed by A. B. Banowsky and G. D. Maves 


Members of the Houston Chapter extend a 


cordial ll 


to come to Texas for the Society’s Fall Meeting and th 


to extend the traditional warm welcome of the 


Southwest 


Houston is readily accessible because it is connected wit! 


cipal cities by good roads. Convenient train service with thr 


cars from many cities is available and direct airline schedul: 


available from the east, north and west. The headquarters 


Hotel, is centrally located in the downtown business dist 


the city and offers rates for air conditioned rooms as foll 


Single room with bath—$2.50, $3.00 and $3.50: 


louble roof 


hath (two persons )—$4.00, $5.00, $6.00 and $7.00 


Houston is a city of nearly 500,000 peopl 


has been phenomenal during the past two decades 


was founded in 1836 its area was two-tenths of 


Heatine. Premnc ann Am Conpirionine, Sepremper, |° 
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square mil 
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A. B. Banowsky I. A. Naman 


w it covers over 100 square miles and is the largest municipality 

the State of Texas. 

Houston is an important water and rail shipping point and 
mong the most important commodities are oil, cotton and liv 
stock. For many years Houston has been termed the “oil capital 
f the world.” It has 185. producing fields within 150 miles. The 
Although 
50 miles from the gulf, ships from all parts of the world dock at 


uutput now averages over 300,000 barrels of oil per day 


Houston. The port ranks third in the amount of total tonnag« 
andled. Cotton also provides a big volume of business for 
Houston, as nearly a quarter of the world’s cotton is grown in 
lexas, and it is estimated that one-half of the people in th 
state make their livelihood in some form from the cotton business 
ASHVE Members 


should make plans now to attend the Fall Meeting October 14 
and 15 


There is much to do and see in Houston 





















Rice Institute 


PROGRAM of FALL MEETING 


AMERICAN SocieETY OF HEATING 
Rice Hotel. Houston. Texas 


Cel ej 12 
1:00 p.m. Reception of Members by Houston Chapter Com 
miuttec 
8:15 p.m Football Game, Rice Stadium (Rice vs. L.S.| 
Tickets $2.50 per person) 
et r I? 
10:00 a.m. Golf—-Brae Burn Country Club (Greens Fee $2.00 
per person ) 
2:00 p.m. Bayshore Drive and Visit to Galveston 


October 14 
8:30 a.m. Registration (Mezzanine Floor ) 
10:00 a.m. Technical Session 
Development of Instruments for the Study of Air 
Distribution in Rooms, by A. P. Kratz, A. | 
Hershey and R. B. Engdahl. 
Cooler Footcandles for Air Conditioning by W. G 
Darley 
Chemical Dehumidification. Agents, by F. R. 
Bichowsky 


12:15 p.m. Get-together Luncheon 


($1.00 per person ) 





G. D. Maves W. R. Etie 
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} nn Swhtseemye Trip (rewrster in a ance, ticke >i ut 
City trip to Rice Institute, Battle Grow S 
Beach 
1:45 pon Informal Golf Matches 
00 p.n Council Meeting 
1:30 p.n Friendship Hour for Members and La 
Ow n Informal Banquet and Dar tickets #2 
person 
a) er ‘ 
00 an Registration 
10:00 a.n echnical Session 
Research for the Future ' C. Houghter 
Direct Evaporative Cooling for Hom« 
Southwest, by A. ]. Rummel 
10:45 a.m. Ladies Breakfast Bridge and Style S! 
12:00 p.m. Junior Chamber of Commerce Luncheon—Speak 
Stanley Foran. Subject: Americanism—Let’'s Ress 
It to the World 
2:00 p.m. Inspection Trips 
Cincinnati Chapter Elects Officers 
At the annual meeting of the Cincinnati Chapter, hx it iw 
Oaks Country Club, Latonia, Ky.. May 22, 30 membx 
guests were present when Pres. H. E. Sproull called the meet 
ing to ordet Reports of the officers and mnmittees were 
\ net loss of seven members was reported 
The business meeting included a discussion of suggestions 
methods of selecting Society officers and Council members an 
endorsement of a resolution to recommend revision of the Cit 


Code on Heating, Ventilating and Air Conditioning 


The officers to serve for the 1940-41 term are 
President—R. E. Kramig, Jr 

Vice-Pres W. H. Junker 

Secy-Treas ( I Hust 

BR rd of « vernors H } | 





















Kansas City will be the scene of the Society’s 47th Annual 
Meeting and the dates selected by the Council are January 27 
to 29, 1941. Members of the Kansas City Chapter will act as 
hosts and the General Committee on Arrangements has been 
appointed and has held several meetings. General Chairman 


47th 


Annual 
Meeting 





J. M. Arthur, Jr. 


General Chairman 


J. M. Arthur, Jr. has announced that the Committee s 
the Muehlebach Hotel for meeting headquarters 

The Kansas City members invite their fellow members 
“Heart of America” to enjoy the 47th Annual Meeting 
will be in charge of the following General Committe: 
rangements: J. M. Arthur, Jr.. General Chairman; Wn 
Cassell, Co-Chairman; A. D. Marston, Vice Chairman: 
Nottberg, Jr.. N. W. Downes, L. A. Stephenson, Edward 
Jolley, F. F. Dodds, M. A. Disney, Mrs. Wm. A. Russell, H 
Gould, F. A. Sheppard, J. E. Matthews and D. M. Alle: 


Pacific Coast Meeting and Exposition 


at San Francisco 


Che Council has selected San lrancisco for the Semi-Annual 
Meeting 1941, and during the week of June 16, the Pacific Heat 
ing and Air Conditioning Exposition will be held as well as the 
Heating, Piping and Air Conditioning Contractors National As- 
sociation’s Annual Meeting. Members of the Society's Golden 
Gate Chapter will be hosts to their fellow members who will 
attend this meeting. 

President Giesecke announces the appointment of a Special 
Exposition Advisory Committee with the following members 
W. L. Fleisher, New York, Chairman; Prof. E. O. Eastwood, 
Seattle; H. H. Douglas, Los Angeles; J. H. Gumz, San Fran 
cisco: M. J. Hauan, Seattle; Daniel Hayes, San Francisco; J. 
EK. MeNevin, Denver; N. H. Peterson, San Irancisco; T. E 
Taylor, Portland; and Dr. B. M. Woods, Berkeley 


Announcement of the exposition to manufacturers has brought 


an immediate response and many space reservations have 
received from makers of heating, ventilating, air conditi 
and accessory equipment. The exposition will be direct 
Charles F. 
and E. K. Stevens will act as associate manage! 


Roth, president of the International Exposition ( 
This exposition is a special interim show undertaken at 
request of the professional and industrial organizations 
Pacific Coast and will not disturb the sequence of the bie: 
International Heating and Ventilating Expositions at Clev 
in 1940 and in Philadelphia in 1942. 

For the first time in its history the ASHVE will hold 
cific Coast meeting and this gathering will offer an opport 
for all members of the western states to meet at a readi 
cessible point. It will also afford the opportunity for 
members who want to visit the Pacific Coast to meet wit! 
fellow members and thereby combine business with pleasur 

















Floor plan of exposition hall 
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Cc. M. Ashley M. K. Fahnestock 
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McIntosh 


T. H, Urdahl 


Research Candidates 
In 


stitution 


the the Society's Con 


the 


accordance with of 
By 


five members to 


requirements 


and Laws, Council has selected the names ot 


on the Committee 


M. Ashley, Syra 


serve for a three term 


1941, 


yeal 


m Research commencing as follows: C. 


cuse, N. Y.; M. K. Fahnestock, Urbana, Il.; H. King McCain 
\tlanta, Ga.;: F. C. McIntosh, Pittsburgh, Pa. and T. H 
rdahl, Washington, D. C 
The names of these candidates will appear on the official bal 
lot to be mailed to members in advance of the 47th Annual 


Meeting. 


New ASRE Data Book 
rhe 
the publication on September 1 of a new edition of the Refrig 
erating Data Book called Volume 2 
ntains of 


American Society of Kefrigerating Engineers announced 


(applications edition) which 


a collection practical information on refrigeration 


rocesses and applications. 


ubject of 


Special emphasis is placed upon the 
industrial such 


is oil refining, fuel gas, air reduction etc. 


refrigeration of foods and processes 
This volume contains 
chapters of 560 pages divided into seven sections and also 


ntains condensed catalog advertising of leading manufacturers 


Installation and Use of Attic Fans 
Bulletin No 
ring Experiment Station, College Station, Texas, covers the 
byect of the Installation Use of Attic W. H 
lgett. This booklet of is divided into seven sec 
s and covers the practical application of attic ventilation, 

installation and operating costs, methods of fan 
details of installation. 


52 trom the School of Engineering, Texas Engi 


and Fans by 


18 pages 


selection 


Heavine, Princ anp Air CONDITIONING, SEPTEMBER, 1940 
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Boeddener Succeeds Williams 


pect 


mack ( \ 
Warm Aw Heati md Air i 
George Boeddener has been appointe Manag 
lreasurer of the Association to succe: Alle 
who retired recently after serving the Associati 
25 years. Mr. Boeddener joined the staff of 
February 1, 1940, and has travelled extensive 
of the organization He has been connecte« 
industry for a number of years as general ma 
Fox Furnace Co.; sales manager of the atin 
the Norge Division of Borg-Warner Corp 
time he was engaged the stove mat! ct 
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whic h is reproduc ed 


D. S. Boyden Honored by NDHA 


\t 


\ssociation 


Nat 


committees 


Colonel Boyden served as President the 
been active in its affairs for many years Che 
friends will be delighted to know of the 
him 
Dr. Sayers New Head 
of U. S. Bureau of Mines 

Dr. R. R. Sayers, formerly senior surg ttl 
Health Service, has been named Director the 
of Mines at Washington, D. ( He had an act 
early research investigations sponsored by the 
established the Comfort Zone and is now serv 
Advisory Committees on Physiological Reactions 
ditioning in Industry 

Dr. Sayers has been interested in standardiza 
is chairman of the 1SA Committee Stan 
Concentrations of Toxic Dusts and Gases. He ts 
of the Sub-committee on Pneumoconiosis the ( 
Committee on Industrial Hygiene, International 

He has been active in the work of the Ame 
{ssociation for some years, as a member of tl 
Correlating Committee, and the Building Code Cx 
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Journal <¥ Section 
of airplane engines at the Curtiss plant in Buffalo, N. Y., 


sequently being transferred to Langley Field, Va., as engi 
officer and later to Camp Vail, N. J., as commanding office; 4; 


L. B. Lent Appointed Secretary 


of American Engineering Council 


sy action of the executive committee, Colonel L. B. Lent, 
well known as an engineer, inventor, and trade association ex- 
ecutive, has been appointed executive secretary of the American 
Engineering Council and assumed his new duties August 1. He 
succeeds Frederick M. Feiker, who resigned to become dean 
of engineering at George Washington University. 

Colonel Lent is a native of Brewster, N. Y., and a graduate 


at Brindley Field and Roosevelt Field. 

After the war he became superintendent of the U. S. \j 
Mail Service and played a prominent part in the developn. nt 
of the early routes connecting Chicago with St. Louis, Mi 
apolis and San Francisco, and organized the first transc: 
nental service from New York to San Francisco. 


of Stevens Institute of Technology. After five years as asso Colonel Lent entered trade association work as chief engi 
ciate editor of the technical magazine Power his studies of gas of the Common Brick Manufacturers’ Association of Am 
engine development led to an association with the Riverside He later became executive officer of the Scientific Appa 


Vakers Association and more recently, Colonel Lent has 


ingine Co., Oil City, Pa. 
During the World War he was assigned to the development a consultant in the aviation field. 











The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the Journat of the Society or sent to the members in other approved manner as ordered 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by 
the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 
7 applications for membership have been received and the names of these men and their sponsors are published in the following list 

Members are requested to scrutinize the list with care. The Committee on Admission. and Advancement, and in turn, the 
Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 
duty of every member to promote. 

Unless objection is made by some member by Sept. 16, 1940, these candidates will be balloted upon by the Council. Those 
elected to membership will be notified by the Secretary immediately after election. 











CANDIDATES REFERENCES 
Proposers Seconders 
\xers, Artuur W., Director, Technicians Institute, New York, M. M. Kabili (Non-Member) G. A. Belsky 
N. ¥. J. F. Kern, Jr. S. Lee 
BaLL, FrepertcK T., Mer., Stoker, Refrigeration Depts., The I. McDonald P. L. Charles 
Canadian Fairbanks Morse Co., Ltd., Winnipeg, Canada. R. L. Kent 1. B. Steele 
BaTtan, Stuart W., Mer., Stuart W. Battan Heating Co., Av- E. Nesmith G. F. Zellhoefer (Non-Member 
ondale, Pa. H. B. Lawton (Non-Member) L. N. Hunter 
Connors, Epwarp C., Engineer Custodian, Chicago Board of ]. Howatt L. F. Supple 
Education, Chicago, Il. V. L. Sherman F. A. Rogers (Non-Memiy 
HoLtanp, Witt1AM T., Engineer, Heating, Piping & Air Con |. H. Volk A. S. Krenz 
ditioning Contractors Milw. Assn., Milwaukee, Wisconsin. J. S. Jung C. H. Randolph 
RicHARDS, Lesutie V., Owner, Richards Oil Burner Sales & Serv- Grenville B. Gerrish Harold M. Tart 
ice, Malden, Mass. Raymond M. Nee P. J. Bracken ( Non-Memil 
STewart, Rosert SmitruH, 7 North Main St., Middletown, Ohio. W. H. Junker Tom Byrd 
R. E. Kramig, Jr. Carl E. Hust 
-_ . ” . eS Fo - x Pas ie 
Th 


In the past issues of the JouRNAL of the Society the names oi the following men were listed as Candidates for Membership. 1 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by the 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow 
ing list of candidates elected: 


MEMBERS Mast, Crype M., Mer., Heating Dept., H. E. Saviers & Sor 
Inc., Reno, Nevada. 
FARRINGTON, S. Epwarp, [:ngineer, Moody & Hutchison, Phila Rocers, CHArLes Seymour, Htg. Engr., L. P. Steuart & B 
delphia, Pa. Inc., Washington, D. C. 
Merzcer, ALBert FRANK, Supervisor of Steam Utilization, Alle Werper, CHartes H., Sales Ener., Pacific Scientific Co., | 
gheny County Steam Heating Co., Pittsburgh, Pa Angeles, Calif. 
ASSOCIATES JUNIORS 
KEELING, Frep V., Asst. to Maintenance Supt., Philadelphia Sacus, Sam, Research Asst. in Mechanical Engineering, | 
Navy Yard, Philadelphia, Pa. versity of Illinois, Urbana, III. 
Lick, WALTER WarREN, Resident Manager, Bell & Gossett Satzer, ALFrep Rocer, Jr., Engineer, F. H. Chisholm, M.! 
Co., Chicago, Il. New Orleans, La. 


580 Heatinc, Prpinc anp Air ConpITioNninc, Sepremper, 1°!" 


Air Service troops at that field. He subsequently had comm, 








: 
t 


> res 


‘erirnies 


we 


TP 


RS PG RII ON te ON 


? 


PER, * 








JUtRa 


UNIT HEATERS 


High heating efficiency, direct control of heat, 
quiet operation, easy installation and low main- 
tenance cost are a few advantages of Fedders 
Unit Heater design. 








Cross section shows how Fedders streamline tubes and saddle fins “‘follow-through’’ 
with identical aero-dynamic principles of modern aviation. 


FEDDERS TYPE K HEATING COILS 


Built in a complete range of sizes. 


FEDDERS UNIT AIR CONDITIONERS 


Seven Base Models from !'/. to 25 Tons Capacity. 


FEDDERS COOLING COILS 


New Complete Range of Sizes for Refrigerants and Cold Water. 


ALSO OTHER ASSOCIATED PRODUCTS 
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SPECIALISTS 
SINCE /S96 


CHECK THESE EXCLUSIVE 
FEDDERS FEATURES 


STREAMLINE TUBES combine maximum heat transfe 
with efficient air handling. 


NON-CLOGGING FINS designed to reduce dirt 


accumulation. 


FULL FLOATING MOUNTINGS eliminate destructior 


by thermal stresses. 


DOUBLE HEADERS produce more uniform distribu 
tion of steam. 


INDIVIDUAL TUBES AND FINS designed to ‘give 


laterally to relieve varying stresses between tubes 


DEEP, MONO-PIECE CABINET encloses fan and me 


tor as well as eliminates rattles 


QUIET OPERATION is the result of sound deadening 
material, rigid cabinets, rubber mountings and correct 
design. 


See the many other features shown in Bulletin 573 
Write for your copy today. 


FEDDERS 
MANUFACTURING CO., INC. 


AIR CONDITIONING DIVISION 
81 Tonawanda St., 


BUFFALO, N. Y. 


Representatives in All Principal Cities 
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1. Sturdy Fedders Cabinet supports weight of heavy eight cylinder automobile 
2. Fedders patented Full-Floating Mounting eliminates expansion and contraction 
stresses between heating element and cabinet. 3. Exclusive Double Headers mani 
folded at center provide unusual free steam passages resulting in longer life 
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_ Equipment 
DEVELOPMENTS 











For your convenience in obtaining more information about any of this equipment, see coupon on 


page 144, 


Add the new products and companies listed here to your Directory Section which you 


received in your January, 1940, Heatinc, Preinc anp Atm Conpirionineg and thus keep your records 


of sources of supply up to date throughout the year . 
double asterisk 


not listed in Directory Section; 


De Luxe Heater 


The new de luxe “hiJet” heater is offered by the 


No. 1920 
manufacturer to provide a quiet and efficient method of heating 
stores, offices, churches, corridors, markets, etc.; it is available 


water. Air is drawn through the 


a 


for use with steam or hot 


recirculating grille into 


the unit, through the 


heating element and filter, 





and is then discharged 


into the room. through 
the discharge grille 


rhe 


mounted on the 


unit may be 





floor, 
placed on the wall or 
suspended from the ceil 
ing and is arranged to 
discharge upward, down 


ward, or horizontally It 


(??) 











is turmished in six sizes ea ee) a 
witl apacities from 

24,800 Btu and 250 cfm to 145,200 Btu and 1685 cfm. A speed 
controller mounted inside the cabinet allows selection of the 


high speed 
Tube” 


without 


low, medium o1 


Features include “Stay construction to maintain proper 


relationship between headers increasing the strain on 


the bends. and to allow an) entrained moisture to drain directly 


from the supply header to the return header without entering 
any of the other tubes of the heating element, the maker states 
The cabinet is of heavy furniture steel, is constructed with 
rounded corners, and is finished in brown baked enamel with 


trim of polished stainless steel Herman Nelson Corp., 2nd St 
Moline, Ill. 
Roof Insulation 

No, 1921 \ new type of roof insulation designed to with 
stand moisture conditions which reduce or destroy the effective 
ness Of insulation has been put on the market and is called 


“Vapor-seal.” A _ spe 
product are channels 
designed to eliminate 


root blisters and 


buckling caused by air 
expansion within the 


root insulation. T h« 





channels serve as ex 


relieve air against the roof 


which 


pansion chambers pressure 


covering; they also relieve accumulations of vapor pressure 


built up by high humidities and temperatures such as are present 


in textile mills, laundries, bakeries, food storage buildings and 
printing, photographic and tobacco establishments, the make 
states. 

The channels are obtained by fabricating the insulation units 


with offset edges on the lower sections, so that when the tops 
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cial feature of the 


of two edges are butted together a channel is formed al 


and 


manufacturer not 


under side of the joint. 


The coefficient of conductivity of 0.30 Btu per s« 


F is reported. 


2 and 3 


n.—Celote 


‘x Corp., 919 N. Michigan 


Modulating Zone Control System 


No. 1922 


T1i4A “Weatherstat” as its master controller 


controll 


eT 


the zone 


in that 


in the form of an electric heating coil. 
adjusted to reflect heat losses in relation to outside cond 


to the same degree as the zone it 


it 


is mounted outside the 


. 


T915C 


TEMPERATURE 


CONTROLL 


it is to ec 


has its 


the manufacturer. 
input to the building as determined by heat losses due to 


building o1 





WEATHERSTAT PANEL 





K9O1B MOTORIZED VALVE 


mtrol and functions like a 


own thermostat 


This enables the 


} 


and heating 


instrument 


Single asterisk (*) indicates equipment 


equipment listed 


1 


It per 


The product is available in thicknesses of 


Ave., 


( hic at 


\ new modulating zone control system empk 


This temp 


the 


outer 





TI4A 
WEATHER- 
STAT 


miniature 


is controlling, 


plant, the 


Consequently, it ca 


; 


according 


to gover 


temperature, wind direction, wind velocity and solar radiati 


One 


of 


the feat 


ures of this zone control 


system 1s 


provides for the continuous flow of steam during 


lowe! ( 


temperatures and for two position operation of the modul 


motorized valve during higher outdoor temperatures. The 


that the zone valve is operated in a two position mannet 


outdoor temperatures that require very little steam to heat 


building 


eliminates 


distribution difficulties, 


it 


is 


stated 


continuous flow of steam during lower outdoor temperatures 


vents expansion noises in the piping, and eliminates cold rad 


with resultant stratification of air, it is said. 


This system is designed to control single or multiple zon 
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each zone having a separate control panel. The system is 
enlicable to two pipe steam heating systems only, and cannot 
ipplied to one pipe systems. This system is recommended 
by the maker for installations where a constant source of steam 
- available and where a motorized steam valve can be installed 
Nue to the fact that the amount of steam supplied to the system 
. yaried, it is necessary that all radiators be properly orificed, 
i that a relatively constant pressure differential be maintained 
between the supply side of the motorized valve and the system 
Fourth 


eeturn.—Minneéapolis-Honeywell Regulator Co., 2701 


\ve.. South, Minneapolis, Minn. 


New Pipe Tools 

No. 1923—Latest additions to the “Ridgid” line of pipe tool 
are five new ratchet and three-way threaders for small pipe 

Nos. OOR, OR, and 11R are of new, stronger design in all 
steel malleable al 
loy to thread ‘x 
to 1'4 in. pipe. Sep 
arate sets ol semi 
highspeed tool steel 


chaser dies are ac 





curately cut, easily 


No. OR and 11R FREER Ratchet 
Threaders for \" to 14" pipe 


removed fot re 


maker states In 
No OOR, dic 
heads are quickly 
locked in or. re 


oved b 7 ) oO 
No. 30-A and 31-A 3-way Ratchet | moved by a pull of 
~~ 


| ! 
Threeders for %"" to 1” pire the ratchet knob 


In Nos. OR and 
11R die heads push 
out for changing, snap into ratchet ring from either side 
No special dies are needed for threading pipe close to wall; 
it is only necessary to turn dies upside down and shift to positions 
marked on die heads 
The Nos. 30A and 31A three-way threaders for small pipe 
have virtually the same features as the series described above 
They are compact, have double ball end handles and thread pipe 


from 34 to 1 n.—Ridge Tool Co., Box 670, Elyria, Ohio 


Push Button Stations 
No 1924 


stations, offer improvements in operation, 


New one and two button, standard duty pxsh button 
appearance and ease 
of installation, according to the maker. They are similar in 
appearance to the 
“G-E” heavy duty 
stations, and their 7% 
in. molded buttons 
are made _ slightly 
concave for conveni- 
ence, 


They are pro 





tected from acci- 


dental operation by 


molded into the 
'ront of the buttons are filled with white paint to make them 
easily readable, and other identification can be provided on 


guard rings. The words “Start” and “Stop” 


separate plates attached to the enclosure directly above the 
buttons General Electric Co., 1 River Rd. Schenectady, N. Y 


Boilerfeed Pump 


No. 1925—The makers of the 
pump have announced that three sizes are now available with 
pressure tanks that conform to ASME 


“pressure equalizing” boilerfeed 
specifications. These 
inks were developed to provide a wide margin of safety for 
igh pressure installations and have made possible a new size 
| the pump—one that is suitable for use with boilers up to 250 


. > . . . 
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¢ You Can Amortize 
The Cost of This Warm 
Air Heating Plant in 
a Minimum of Time 


The 
Directherm, 
Direct-Fired 
Warm Air 
Unit Heater 





For Plants 
of All Types 





O:l-fired 
unt illust 


300,000 to 1,500,000 BTU CAPACITY 






rated 


@ DIRECTHERM WARM AIR HEATERS FOR OIL, GAS OR 
COAL are available in six standard sizes with capacity from 
300,000 to 1,500,000 Btu's. They are made of heavy gauge steel 
plate, with major sections all welded and flue gas headers ar« 
readily cleanable. 


@ VENTILATION AND AIR RE-CIRCULATION. Th 
Directherm can be easily hooked up for outside air intake. Ai: 
filters may be used in the intake box when desired. 


@ INSTALLATION. These units, when assembled, 
nothing more than a stack and an electrical connection (plus a 
gas or oil fuel hook-up) and can be made fully automatic in 
operation when using oil, gas or stoker. 


@ PORTABILITY. Directherm Heaters may be readily : 
moved from one location to another or from one plant to an 
other when building expansion programs demand such altera 
tions in the heating system. 


@ LOW INSTALLATION AND OPERATING COSTS. Bx 
cause of their low first cost, the investment in Directherm Warm 
Air Heaters can be amortized in a minimum of time and ar« 
thus particularly desirable for plants of possible semi-permanen 
utility. High efficiency of combustion with discharge of heat 
direct from the unit makes for low heating cost. 


+ @ DUCT WORK. While the 
Directherm Heater wili provide 
thorough heat distribution 
without duct work, where ne 
cessity requires it may be 
hooked up with a system for 
further heat distribution. The 
fan equipment is of ample ca- 
pacity to overcome duct re 

i sistances. 


A few territories still 0 R D E R N 0 W F 0 R 
open. Write for details. P R 0 M P T D E LIV E RY 


IRTHERM 


require 





LEADING ARCHITECTS 
AND ENGINEERS 


Endorse Warm Air Heating For 
Plants. The Directherm Warm Air Uni 
is ideal for industrial heating and wil! 
meet the requirements dem sanded ¢ of the 
new tendency to designate warm air 
installations for plant heating 








Factory Representatives. 





MANUFACTURING COMPANY 


712 S. SPRING AVE. . . 


ST. LOUIS, MO. 
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hp. 


able 


Ib 


boilers of 


hp, 


second 
is fitted with an ASME 
tank that will withstand up 


size 


to 


The 
heart of the pump’s “equaliz- 
the 
operate 


ing” 
pump 
boiler 
mto 
faces the pump discharge. 
pump is required, according to the manufacture: 


All three sizes are suit- 
pressure up to 125 
serve 
150 and 250 


\ 


the 





thus balancing the pressure that 


Consequently only a small slow speed 


Johnson Corp., 


S30 W ood mM Three Rivers, Mich. 


Industrial Insertion Humidistat 
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No. 1926—A new insertion humid- 
ity control is suitable for use where 
dust, dirt and other adverse service 


conditions would prevent satisfactory 


operation of other types, the maker 


states. It features the multiple hu- 
man hair element, and a_ switch 
mechanism fully enclosed in a 
molded plastic case. Control of both 
humidifying and dehumidifying are 
provided over a range of from 10 to 
100 per cent relative humidity, with 
a sensitivity of plus or minus 1 
per cent. 

Chis new instrument is offered for 


use in bakers’ proof boxes, incubators, low temperature 


test cabinets and similar applications.—Julien P. Friez & 


_ 


4 N. Central Ave., Baltimore. Md. 


Adjustable Pitch Cooling Tower Fan 


No. 1927—A _ specially 


designed modification <« 


I the pat 


“Tear-Drop” fan blade has been developed for cooling 


use. It permits high speed air movement at tip speeds well | 


the requirement for quiet operation in any location, ac« 


to the manufacturer. 


These adjustable pitch fans are made regularly in sizes 


ing from 36 to 130 in 


other sizes. 


diameter and built to special 


It has also been announced that the same manufacture 


of “Charavay” indus 
trial fans has been ex 
tended and many new 
features included. Ba 
sic designs in the line 
include the “Tear 
Drop,” standard and 
“Birdwing” propellers 
Each is designed to 
meet a definite indus 
trial or commercial 
need, 

These fans are now 
available in single 
propeller, two pro 
peller and multi-blade 

















types. New mounting styles include an improved extension s 


a new belt drive blower, belt drive exhaust fan and a slo 


] 


speed fan.—Hartzell Propeller Fan Co., P. O. Box 909, R 


velt Ave., Piqua, Ohio. 


Definite advantages of hot water heating have led to its 
use in many prominent buildings. Likewise, definite de- 





sign and construction advantages of Whitlock Conver- 
tors have led to their installation for heating and re- 
heating the water used in such systems. 

Bulletin 20 illustrates forced and gravity circulation in- 
stallations and standard size Convertors available. For 
a copy of this Bulletin — or for engineering recom- 
mendations covering any Whitlock Heat Transfer Equip- 


ment—write— 


WHITLOCK 


Heatinc, Prpinc aNp Arm CONDITIONING, SepTremBeR, | 


The Whitlock Manufacturing Co. 
44 South St., Elmwood, Hartford, Conn. 
District offices in New York, Boston 
Chicago, Philadelphia, Detroit, Richmond 
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HERE’S WHAT 


DRY DEVELOPMENT 
MEANS TO YOU 
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In fact, building and selling REX Blowers is 
supposed to be the main part of our business. 
But sometimes we feel that manufacturing is 
but secondary, as the following true incident 
will reveal. 


Last November, a furnace manufacturer* asked Ozau WHITEPRINTS are developed dry. There is 


for a quotation on a REX Blower to be used ‘ : ‘ 
on a new forced air furnace they were design- no washing or fixing . . no waste of solutions 


ing. Our field man promptly called and fig- or preparation of chemical baths. There is no 


ured out with their engineers the characteris- drying of prints. Ozalid prints do not curl or 
tics this blower should have. On the basis of 
his recommendation they ordered a sample 
blower for test. 














wrinkle and are true-to-scale. 
























3 It was not until February that they finished You MAKE FULL USE OF CUT SHEETS with dry- 
Ff their experimental work and suggested some development... eliminate costly and wasteful 
: small changes in the original design. These Oe" ar 

| were made and after further trials, they asked trimming of prints . . . save as much as one- 
3 for prices in April. When these were received, third in time, labor and materials. 

§ they finally ordered their first lot of REX 

: Blowers. A 

; Thus, for six months this manufacturer utilized ND THAT'S OT ALL. Because of dry-development 
i the specialized training and knowledge of the you can make duplicate tracings on Ozalid 
; Air Controls’ engineering department as their transparent paper, cloth or foil. You eliminate 
Z blower design department without cost or obli- d ; t draftina ti ducti 

: gation. Our well distributed force of field rep- FOGTaWInG, Cur Granme ime, lower procucnon 
5 resentatives is ready to cooperate likewise in costs. 

. helping you to solve your forced air problems 


and assures you of prompt, personal service. 


*Name furnished upon request 


Complete information on the Ozalid process 
and booklet of dry-developed Ozalid prints 








PATROL MODULATOR will be sent on request. Mail coupon today. 

is a superior control system 
for forced, warm air heating 
units. This sensitive bellows 
type control regulates the 
amounts of air delivered and 
power consumed in direct 
proportion to bonnet temper- 
atures at a cost considerably 
less than that of a conven- 
tional two-speed control and 


ONLY OZALID HAS DRY DEVELOPMENT 




















motor. l CORPORATION 
ag ANSCO ROAD - JOHNSON CITY, NEW YORK 
Write for complete data to:— 

' ’ 
° * OZALID CORPORATION : 
i t Ansco Road, Johnson City, N. Y. : 
q ; Please send me free sample booklet of dry-developed White- } 
. PROLS-«ne: prints and complete information on the Ozalid Process 
: ee — ' 
Div. of $ Company ; Title : 
The Cleveland Heater Co. i Re Sed : 
1934 W. 114th St. Cleveland, Ohio 7 —- : 
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TILCO-FIN 


@ @ @ THE EXTENDED SURFACE TUBING 
WITH DUAL EFFICIENCY, HIGH HEAT 
TRANSFER AND REMARKABLY LOW RE- 
SISTANCE ARE CHARACTERISTIC OF ALL 
SIZES AND TYPES OF TILCO-FIN TUBING. 


TILCO-FIN is a patented extended surface tube, 
the design of which creates an extended surface 
with remarkably high efficiency. Tests by recog- 
nized authorities show a “U”™ factor far higher 
than the usual standards and analyses by com- 
petent engineers give a developed fin efficiency 
explained only by the design of the finned sur- 
face. TILCO-FIN is designed to give a high heat 
transfer without creating excessive resistance to 
the passage of air across its surface. The resist- 
ance is actually much less than accepted stan- 
dards. TILCO-FIN tubes are made in a variety 
of sizes with many combinations of secondary to 
prime surface. All have in common the superior 
performance features of TILCO-FIN design. 


The VALUE of TILCO-FIN 


The high heat transfer of TILCO-FIN allows a coil 
design of maximum BTU delivery without increas- 
ing the size or weight beyond workable limits. 
Often these are the determining factors in the mar- 
ketability of a heat exchanger device. The low 
resistance of TILCO-FIN allows a greater depth of 
coil or unit without increasing the allowable static. 
Resulting smaller face areas allow smaller ducts, 
higher air speeds, less fan power and less power 
consumed to operate the device. all of which means 
lower cost per BTU delivered. 


TILCO-FIN is now being used in a wide variety of heat 
exchanger fields. Users report it to be a superior ex- 


tended surface which is helping them build and market 
superior products, 


TILCO-FIN INCORPORATED 


58 Second Ave., Brooklyn, N. Y. 
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Tankless Heater 


No. 1928—The “Flo-Line” tankless heater illustrated is of 
for buildings requiring a large volume of domestic hot 
during heavy heat demand periods. While similar to the m 
“Hi-Flo” in construction, it is installed entirely below the 
water line. 

A circulator controlled by an electric aquastat inserted 
the shell insures a_ rapid 
transfer of heat from the 
boiler water to the domestic 
water. During periods of no 
draw, the boiler water cir- 
culates through the shell by 
gravity through a_ bypass. 
\ check valve closes when 
ever the circulator is operat 
ing to prevent a short cir- 


cuit. 





These heaters are avail 
able in capacities ranging 
from 340 to 1660 gph, 40 to 140 F, with boiler water at 180 
Taco Heaters, Inc., 342 Madison Ave., New York, N. Y 


Operations Timer 


No, 1929—Precise timing of the sequence and durati 
operations involving temperature, pressure, humidity or com! 
tions of each often means success or failure for many industr 
processes. The new “Flex-O-Timer” permits maximum 
cision of tin 
with minin 
labor and « 
pense, act 
ing to tl Wa 
manufa 
turer, al 


adaptable 

all electri " \ 
pneumatic op ta 
ations of sal 
binations gay 
both 

A typical 
ot the inst ' 


ment in the 
conditt 
on Ng gry | ing field is q 


Cae ae © ow =< = = 





versing th 

culation of air in dryers according to a definite sequenc: 4 
Flexibility is obtained by the use of adjustable pins on 4 

revolving drum which may be easily and precisely adjusted * 


circumferential undercut grooves and locked in place wit! ¢ 
screw. The air valve or switch can be turned on and off } 
vice versa, within one-half of 1 per cent of total cycle tim “ 
this means, it is stated. A new latch-trip solenoid operat 
mechanism is used to start the process instantaneously. Anot ait 
feature is a new low leak air valve utilizing 9954 per cent 4 
the air passing through it. : 
Where diversity of products processed requires considera i 
1 Pe 


variation in processing time, the device offers a varying d 


ca 
1 


speed rotation—Taylor Instrument Companies, 95 Ames 


Rochester, N. Y. 


Spray Nozzle 


No, 1930—The “Fulljet” spray nozzle is available in 
but other materials can be specified. Pipe connection is 
male and capacity is 2.5-2.9 gpm at 10 Ib pressure. 


1 ONE LOR STE LNT LEN EAI Bite 
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bob en ~ 


The nozzle produces a full cone square 
spray with uniform distribution, the maker 
states, and also can be furnished with a 
round spray pattern. It is used for various 
industrial and chemical processes, gas wash 
ers, evaporative condensers, etc.—Spraying 
Systems Co., 4021 W. Lake St., Chicago, III 





‘onvectors 


No. 1931—The 1940-41 “C onvectotiin” line for room heating ts 
suitable for any regular piping system as there is a convector 
model designed to give the most heat output in any particular 
service, according to the manu 
facturer They empioy uniflow 
circulation and are available in 
three models (1) The “Sim 
plex” for single pipe straight 
steam, in sizes 10 to 9O sq It 
(2) The “Waterflo” for hot 
water heating, gravity and me 
chanical circulation, 10 to 90 sq 
ft. (3) The “Standard” for two 
pipe systems, 10 to 100 sq it 
ratings 

The heating clements art 
copper fin and tube construction 
with cast iron headers.—Comnx 
dore Heaters Corp., 11 W. 42nd 
St.. New York, N. \ 





Safety Gage Covers 


No. 1932—Satety is the most important of several features 
of the new “Durafront” plastic gage covers announced recentl) 
\ccording to the manu 
facturer, they “put 
safety goggles on 
ages.” 
They are molded of 
car plastic with a ten 
sile strength of 5000 Ib 
nd a compression 
trength of 15,000 Ib. 
$ cording to the 
= maker, they increase 
Fi visibility or read- 
‘ bility of gages and 
them a modern 
treamlined appearance. Available in 3'%, 4% and 6 in. sizes 
\shcroft Gauge Div., Manning Maxwell & Moore, Inc., Bridge 
ort, Conn. 


Remote Control for Motors 


No. 1933—A new system of electric remote control has bee: 


ay, See 


«lapted to the “Varidrive” motor which makes possible the auto 
fae atic control of the take-off shaft speed by means of a thermo 
a sti oat switch, etc 
¥ ; 

é the control consists of a small worm gear reducer mounted 


the motor control case and connected to the control shaft 


changes the speed. The pilot motor is operated by thermo- 


hf ent A atte 


stat, float switch or similar control through a cyclic relay or 

timer. The thermostat or float switch controls the 

m of speed change while the cyclic relay governs the 

i rate of change of the speeds—U. S. Electrical Motors, Inc., 
B 20 Slauson Ave., Los Angeles, Calif. 
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Atbhestes Protected 


DUX-SULATION 


BUILT TO INSULATE 
AIR CONDITIONING DUCTS 


Gnsaulates. Batter 


Absorbs 70°, ofnoises @ 75°/, Thermal Insulating 
Efficiency K Factor .27 B. T. U. @ Prevents Con- 
densation, Sweating Ducts or Rust @  .f 0.0001322 
Frictional Coefficient for free air flow @ Moisture 
Proofed @ Built to last, no chipping, flaking, 
rotting or cracking. 


asy to Apply 


Flexible @ Apply to inside or outside of round, 
irregular or rectangular ducts @ Cuts with knife 
or snips @® No waste @ No lugs, bolts, screws, 
or wire to bother with @ Easy to handle on the 
job. 
















































Comes (Co 


Nothing else to buy ® Dux-Sulation comes in a roll 
36” wide containing 100 square feet including ad- 
hesive for applying, and Asbestos Protected corner 
and joint strips ® Packaged for easy stocking, ship- 
ping and handling. 


For a balanced Air Conditioning, Ventilating or | 
Heating job specify and use Asbestos Protected | 
Dux-Sulation on all ductwork. 


| 
Write Office nearest you for Bulletin No. 403 | 


GRANT WILSON, INC. 


SHICAGC 


PLANT RUBBER & ASBESTOS WORKS 
AIR CONDITIONING UTILITIES Co. 
ATLAS ASBESTOS CO.,LTD. 


A > A 
TN AA 


Dust Collectors 

No. 1934—A new assembled type “Dustube” dust collector is 
recommended by the manufacturer for use where relatively small 
volumes of air—from 270 to 1440 cfm—are to be handled. The 
equipment is suited for 
collection of dust created 
by sand blasting, tum- 
bling, grinding and simi- 
lar processes. It is simi- 
lar to the manufacturer's 
larger collectors of this 
type, but is equipped with 
a hand operated shaker 
and a bin hopper. 

The same manufacturer 
has also announced a wet 
disposal unit for dry type 
dust collecters. It is de- 





signed for wetting and 

mixing with water or other liquids the collected dust dis- 
charged from the hoppers of dry dust collectors to give the 
maximum over-all result with dust collecting equipment.—Amer- 
ican Foundry Equipment Co., 619 Byrkit St., Mishawaka, Ind. 


Control Switch 

No. 1935 - An 
“all-round” control 
switch in which cir- 
cuit is made and 
broken inside ferro 
tube mercury con- 
tacts has been added 
to the maker's line 


of pressure and float 





switches. These 


switches can be operated by hand, foot treadle, float or pri 


in connection with signals, relays, etc. 

It can be furnished with one mercury contact for sing 
or a pair of contacts may be used for double pole maké 
break, or for controlling two separate circuits. Capacity 
to 1875 watts per mercury contact (resistance load) on cir 
up to 440 volts a-c and 250 volts d-c for ‘4 hp a-c split pl 
motors, 2 hp a-c capacitor motors and 4 hp a-c repul 
motors.—Jefferson Electric Co., 25th & Madison St. 


wood, Ill. 


Heat Anticipating Thermostat 


No. 1936—A new two wire, low voltage, heat anticipat 
or auxiliary heat actuated thermostat for all comfort heat 
applications was recently an- 
nounced. Known as the “870 
Series,” it replaces the 
maker’s former “Type 836” 
thermostat. It also is avail- 
able for automatic day-night 
control when used with the 
day-night “Tem-Clock.” 

Advantages claimed by the 
maker for this new thermo- 
stat include a one _ piece 
moulded bakelite base de- 
signed for three point mount- 
ing to eliminate problems of 
base distortion; terminals set 
in recesses moulded into the 
base to eliminate possibility of 
shorting across the terminals 





with stray strands of low 
voltage wires; the use of a 
powerful, though small, Alnico magnet in the permanent mag 


For Cost-Saving Efficiency in Air Conditioning 





Use adequate quantities of Mundet Cork 
Insulation to protect all points in ducts and 
pipelines where heat infiltration can occur. 


This 100% pure cork insulation conserves 
refrigeration—holds power costs to the mini- 
mum because of its extremely low conduc- 
tivity. For heat loss charts and insulation 
data, write Mundet Cork Corporation, Insu- 
lation Div., 65 S. 11th St., Brooklyn, N. Y. 
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MUNDET Cork INSULATION 
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acting contact; and a convenient sealed calibration 
stment. 
his thermostat is designed for use with all of the maker's 
i! motor relays and primary controls for oil, gas and stoker 
iting service — Penn Electric Switch Co., Box 556, Goshen, Ind. 


Parallel Hook-Up for Welders 


No. 1937—A new paralleling arrangement to combine the 
sacities of two or more “P&H-Hansen WD-150” welders has 
heen developed. With it, an operator has at his disposal the 
aggregate current 
of two or more 
machines for peak 
loads. When the 
connection is “cut,” 
each machine can 
be used separately 
by individual op 
erators. Sets ol 
two or more ol 
these welders are 
obtainable for par 
allel operation and 





their square frame 
design enables them to be stacked one above the other without 
special structural framework. 

Current selection is accomplished by a single control, the 
generator automatically responding with the desired current 
With the new device, the single current control is carried over 
to the combined machines. The selector of each machine is 
connected to that of its fellow machines by means of a “mul 
tiple shifter,” which when set for a given current, automatically 
sets the connected machines at that amperage.—Harnischfeget 


Corp., 4400 W. National Ave., Milwaukee, Wis. 


Safety Valve for Hot Water Boilers 


No. 1938—A new type of relief valve for hot water heating 
boilers has been announced. It has only two positions, according 
to the manufacturer—wide open or tight closed. When the pres 
sure reaches 29 Ib it snaps wide open 
and stays open until it drops to 22 Ib. 
Its wide open orifice has relief capacity 
to prevent positively any pressure above 
29 Ib, it is stated 

A cam and roller construction carries 
out the snap action idea. When the 
pressure acting on the bellows reaches 
29 Ib, the tip of the cam slips past the 
roller, permitting a lever to trip the 
valve wide open, passing the full dis- 


charge capacity of the orifice. The 





flexible metal bellows assures sensitiv- 
ity of response at the relief pressure, is 
durable and permits compact construc- 
tion, the maker states. 

Other interesting departures from conventional design are found 
in the hardened stainless steel valve, the metal to metal seal above 
the cone which protects working parts when valve is discharging, 
and the factory adjustment which is said to prevent tampering. 
[he valve is ASME approved.—McDonnell & Miller, 400 N 
Michigan Ave., Chicago, III. 


Window Ventilator and Filter Unit 


No. 1939—The new “Model M” window ventilator and filter 
unit illustrated is offered to prov ide positive control over the 
volume of air introduced into a room. The fan speed control is 
ontinuous from high to very low, according to the manufacturer. 
\ll moving parts are rubber cushioned and balanced as a unit 
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PIONEERING « >LEADERSHIP 
NUMBER 
OF A SERIES 


WITH SELF-COOLED 
MIRACLE MOTOR 
THAT “BREATHES" 














Never ‘‘Slow Roasts"’ 


ILG 
Self-Contained Electric 
UNIT HEATERS 


"Way back in 1917, shortly after placing the first steam 





unit heater on the market, ILG met the demand for a self- 
contained electric unit heater. Incorporating the major 
features which made ILG steam unit heaters an instant success, 
the electric models eliminate the central heating plant, pipe 
lines and caretakers . . . give clean, safe, dependable heat 
instantly and uniformly at the turn of a switch. Made in 
two types, with sizes ranging from 144 to 60 KW. Efficiently, 
economically, effectively heats the “Vital Zone” where people 


work, shop and play. Write today for Catalog No. 128. 


SPECIFY “FIRST” FOR BUILDINGS 
WITHOUT STEAM OR HOT WATER 















* Black heat type coil with 
magnetic starter and patent 
ed automatic thermal cutout 





Individually controlled air 
deflectors. 














Heavy-duty fan guard. 





Suspended from rugged 
eyebolts. 


ILG ELECTRIC VENTILATING CO. 


2841 N. Crawford Avenue, Chicago, Ill. 
OFFICES IN 42 PRINCIPAL CITIES 


















UNIT HEATERS 





to assure vibrationless operation and there are special acoustic 
liners in the cabinet to eliminate internal noise and prevent 
street noises from entering. 


the inlet header to permit 
the first and last rows of 
tubes to be drained through 





A four position outlet grille to allow the air to be directed the headers by means oi 


the usual header and pip 


ation a eT 


ing drains. The intermedi- 
ate rows as well as the 
trapped bends are then 
drained through a special 
vertical header connected 
to all these bends. 

This surface is intended 
for air cooling and de- 
humidifying with cold wa- 
ter or for air heating with 
hot water.—John J. Nes- 
bitt, Inc., State Rd. and 





Rhawn St., Philadelphia, 


upward, downward, to either side, or straight out is designed Pa. 
to eliminate drafts. 


This unit may be installed in any double hung or sliding win 
‘ : an} g 2 > . 
Packless Valve Manifolds 

dow over 18 in. wide, and there is no inside projection to the 


unit. It may also be installed in factory sash, casement and No. 1941—A new line of manifolds incorporating th 


french windows \irgard Mfg. Co., 600 N. LaSalle St., Chi facturer’s “balanced action” diaphragm packless valves 


cago, Ill. frigeration, air conditioning and various industrial require: 


has he enh annot 
Drainage of Water Type Cooling Surface Their three 
‘ . . mse Is to pre 
No. 1940—A new drainage feature is incorporated in the — sis 
“Series W" water type cooling surface in order to insure wate neat, compact 
vernent micas 


} 


drainage in continuous or cleanable tube surface to a_ point 


where subsequent exposure of the surface to cold air will not mounting shut 
cause damage from freezing. This feature is available in all valves, to pr 


sections of the surface; depending on the number of rows in even distribution 





the section, one, two or three drain headers are incorporated. fluid throug! 


\t the time of installation, the surface is given a pitch toward various valves 





When the ENGINEER Specifies 
Ric-wiL PRE-SEALED INSULATED PIPE UNITS 
—the CONTRACTOR Has Only ONE Thing to Buy 
—the OWNER Gets Guaranteed Speed of 


Installation and Satisfactory Service! 















Armeo Iron Conduit is the foundation sup- 
porting heavy asphalt shell of any desired 
thickness—-a permanent housing, with ample 
structural strength, lightweight and watertight. 
Furnished in any lengths, with any kind of pipe 


STABILITY 
STRENGTH 
SIMPLICITY 





REAL PIPE SUPPORT AND i ati . rhe: 
seul dediasanh conan or insulation, for unde rground or ove rhead 
HEAVY — REMOVABLE steam lines. Welded couplings used if preferred. 


ASPHALT SHELL 
1S OUTSIDE OF 
AND SUPPORTED BY 
STRONG ARMCO CONDUIT 


PIPE AND ITS COVERING 
FREE FROM ANY LOAD ON 
THE CONDUIT 


A complete, self-contained, streamlined system 
MADE POSSIBLE ONLY BY MODERN 
ENGINEERING. Write for latest Bulletin. 


m™=Ric~wil~ 


CLEVELAND, OHIO 


AGENTS IN PRINCIPAL CITIES 









DURABLE 
WATERTIGHT 
ENGINEERING 
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Tests | 
that assure the . 
dependable, trouble- © @ 


free performance of \ 


CURTIS | 


Condensing 


% 








The cylinders in CURTIS compressors are gauged 
with a Swedish Cylinder Gauge. The pistons are 
similarly gauged with a Sheffield Visual Gauge, 
pistons and cylinders being matched within toler- 
ances of .0001 (one ten-thousandth) of an inch. 
Such segregation and subsequent matching of 
iston to cylinder assures the most accurate fit, 
The result is better compression, quieter 
operation, less wear, and longer life for 
these important parts of the unit, 





REF RR 










Selective Fitting of Pistons to Cylinders! 






CURTIS 1950 Kuenlen Ave. 


GERATION 


“—S 








48 Air Cooled Units — 
45 Water Cooled Units 
—l¢, to Wh.p 






Selective fitting of pistons to cylinders is only 
one of many tests and operations that are 
characteristic of Curtis precision manufacturing 
methods. All contribute to the long life, high 
efficiency and exceptionally trouble-free perform- 
ance of every Curtis Condensing Unit 


CURTIS REFRIGERATING MACHINE COMPANY 


Division of Curtis Manufacturing Co 
Established 1854 
St. Louis, Missouri 








WECO-N.G.E. Series F600 


GAS BURNERS | 


These burners are available for 
ratings from 50,000 to 10,000,- 
000 B.T.U. output, for use in 
heating boilers, power boilers— 
in any metal firebox or sectional 
boiler. Featuring flexibility to 
meet various firebox shapes and 
sizes at various gas pressures, 
and low draft loss. Full auto- 


matic controls that operate 


GUARANTEED 
properly can be easily applied. VIBRATIONLESS 









This burner operates on straight 
natural gas and mixed gas to 800 
B.T.U. Gives perfect horizontal 
distribution. Write for Bulletin No. 
F600H. 


THE WEBSTER ENGINEERING Co. 


TULSA 
Surface Combustion Corp. . . . 
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SEND jor YOUR COPY 


“How To Choose A Steam Trap” is a 
convenient, informative book. Conden- 
sation rate charts, graphs and tables— 
short formulas for computing condensing 
capacity of steam using equipment— 
trap sizes for unit heaters, autoclaves, 
header drips, jacketed kettles, etc., all 
this and more is included in this helpful, 
new steam drainage guide. 


Save time and trouble—don’t deny 
yourself the aid of this handy volume— 
send the coupon today for your free copy 
of “How To Choose A Steam Trap.” 





THE V. D. ANDERSON co., 1949 West 96th Street, Cleveland, Ohio 


I would like a copy of the book “How To Choose a Steam Trap,” and I 
understand that this does not obligate me in any way. 


Name Company 
Title Address 
City : State 









lines, and to allow centralized manual control location 
The principal feature is the new non-directional valves 

a balancing action feature to assure positive opening unde: 4 

pressure conditions. Oval handwheels are standard. ; 
Sizes of valve connections range from % to 5¢ in. SAI 

or OD solder. Sizes of elbow manifold connections rang: 

ve in. SAE flare to 134 in. OD solder—Henry Valvy 


1019 N. Spaulding Ave., Chicago, Ill. 


4 
a ged 


Vertical Type Unit Heater 


lees 








No. 1942—The new vertical type unit heater illustrate: 
been especially designed for systems requiring ceiling > 
units. It is offered for high or low ceiling applications in : 
; 
4 
mercial and industrial establishments and is manufactur« 
sizes, with capacities ranging from 30,000 to 600,000 Btu ‘ 
hr (2 Ib steam pressure and 60 I entering air) 
The heating element is designed to operate on steam pres 
from 1 Ib up to a maximum of 150 Ib saturated. All two s; 
motors are furnished with two speed controllers, and th 
speed is approximately 65 per cent of synchronous sp 
cfm varying directly as the rpm. Variable speed ome 
motors are furnished with transformer controller, and low 54 
is approximately 50 per cent of synchronous speed witl 
number of speeds between high and low speed.—Amet 
Blower Corp., 6000 Russell St., Detroit, Micl 
Unit Heater Control System 
No. 1943—A new unit heater control system provides, a 
ing to the manufacture 
1) Modulated continuous flow of steam whenever the 
mostat is calling for heat, the quantity of steam flow 
dependent on the 
demands of the 
thermostat. PNcumaT PRESSURET 7 
2) Continuous a! 
automatic fan op 
eration only .— ‘ 
when steam is — _ ’ 
being supplied to 
the unit heater. CUE UMAT IC —. >) |pRessuancta eal 
3) A manual S al | | 
“off - on auto- T T 
matic” switch in } se 5 ek: 


order that the 
fan may be run 
constantly or if 
no heat is_ re- 
quired it may be shut off entirely. 
The system may be either pneumatic or electric, the for 
being recommended by the maker as more desirable in industr: 
buildings where a compressed air supply is available-—Mint 
apolis-Honeywell Regulator Co., 2701 Fourth Ave. S., Minn 


apolis, Minn. 
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x Accurate 
* (Convenient 


* Co 


. . » That's the story behind the 
success of HEATING, PIPING & 
AIR CONDITIONING’S Annual 
Directory, published each Janu- 
ary. Its completeness, accuracy 
and convenience have made it 
indispensable to engineers and 
contractors throughout the year 
for reliable reference in their buy- 


ing and specifying work. 





TIME LIGHTLY TOUCHES 
THE FINE QUALITY OF LAYNE 


WELLS AND PUMPS 


When you buy a Layne Well Water 
System, you can be assured that it 
will give you long years of excellent 
service. In addition to using the very 
best quality in materials, Layne also 
provides special types of metal for 
submerged parts. This infinite atten- 
tion to details is legion through the 
Layne organization and has served 
to build a world-wide reputation for 
the dependability of Layne wells (O " a a 
and Pumps. tare senstn @o Lace Quemas.t 





AFFILIATED COMPANIES 


An authoritative up-to-date list- At this mo theve avo mony plans « ; msn. Wr 

. : being drawn for expansionandmuch {7 a 

ing of all the products that go into actual building is already under way. Oe kore. - 
. . . Crrce ha “ane NeeRe 

big building and industrial” Would it not be wise to give extra Lave Wesvemn CO oF MINNESOT. 

attention to your water problems By cine sowsen New Enorano Compan 


heating, piping and air condition- 
ing systems ... names of all man- 
ufacturers who make them, trade 
names and addresses... part of 
regular January issue . . . bound 
in special, heavy, varnished 
cover to stand up against wear 
and tear of constant use .. . out 
early in January for service 
throughout 1941 .. . final forms 
close December 20. 


KEENEY PUBLISHING CO. 


6 No. Michigan Ave. Chicago, Illinois 

















direct comparison with amy equip-  gercnerowa. wares Somme 
ment on the market. you will find “"™ ine 
exclusive and outstanding features in Layne wells and pumps. 
Year by year and dollar by dollar, Layne offers you the best 
value. 

Illustrated bulletins, catalogs and folders are available upon 
your request. Address 


LAYNE & BOWLER, INC. 
Dept. D, Memphis. Tenn. 


paint 


Pumps & WELL 





WATER SYSTEMS 


For Municipalities, Industries, 
Railroads, Mines and Irrigation 
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DOR 


AHEAD 


MOTOR 


THIS BAt 


YEAR- 


will add 


EXTRA SALES FEATURES 


to your 194]. product 
at no extra cosf.... 


STREAMCOOLED. Provides a ball bearing totally 
enclosed protected motor with a non-clog 


ging cooling system. 


GLASS INSULATED. Permits more horse power 
in the same space and longer life under 


abusive service. 


NO EXTRA COST. Baldor streamcooled motors, 
in either standard insu'‘ation or glass insu- 


lation at ordinary open motor prices. 


Many other features explained in 
BALDOR Bulletin No. 202. Ask for it. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives in Principal Cities 
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International “FUEL-SAVER" WATER TUBE BO)! 
ERS are designed to give modern heating systems 
and industrial power plants the very same pinch 
penny efficiency and flexible performanc: 
demanded by all large steam generating stations 


Today, the conservation of fuel is becoming mor: 
and more important. International Water Tubs 
Boilers have earned the name of 'FUEL-SAVER" be 
cause they are designed for complete absorption of 
hot gases, rapid and positive internal water circula 
tion, and quick steaming. The result is great flexibility 
and low stack temperature under all load conditions. 


Now is the time to become fully familiar with the 
superior advantages that steel water tube boilers 
have brought to the heating, industrial power and 
processing fields. 


Showtuig ross-sectioy jt @) / / 
Setting; ais watiabie for St ‘ mid ; 
; aia ( 


Hand Firing Oftered 1 1 mpl 
f i resident | mid 











Write for convincing p ors an 


| THE INTERNATIONAL BOILER R WORKS co. 


{t Birch a East Stroudsburg, Pa. 


Established 1886 


‘FUEL-SAVER | 


WATER TUBE 


STEEL HEATING & POWER BOILERS 
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100 Amp Are Welder 


No. 1944—The application of gasoline engine starting on diese! 
ven arc welders, announced previously on a 300 amp unit, 
« been further extended and is now available on a 400 amp 
model. This ad 
vance makes 
available easy 
starting in any 
weather and the 
inherent econo 
mies of diesel 
drive in the many 
applications for 
engine driven 
welders of ca 
pacities up to 
100 amp, the 
maker states 
Fuel oil con 


sumption is re 





ported as 15 
gph at full load 
operation. In addition to its operating economy, the diesel engine 
compares favorably in simplicity, weight and cost, as well as 
operating speed. 

The gasoline starting engine is a small auxiliary mounted 
above the diesel. It is started by means of a hand crank \ 
helt drive, engaged by means of a clutch, connects the starting 
engine to the diesel. Starting in extremely cold weather is 
facilitated by having the cooling system of the small starting 
engine connected into the cooling system of the diesel. This 
permits warming up the diesel by running the starting engine 
a short time and allowing the heated water to circulate through 
the diesel engine.—Lincoln Electric Co., 12818 Coit Rd., Cleve 
land, Ohio. 


Air and Vacuum Valves 


No. 1945—Incorporated in the construction of the new “Air 
vent” automatic air valve and the new air and vacuum valve ars 
such features as wide range adjustable venting, multiport silent 
venting, leakproof and spitproof operation, rapid venting of air, 
and modern streamlined appearance, says the manufacturer. The 
vacuum feature includes a check which prevents return of ait 
into the valve when condensing steam begins to form a vacuun 
as the vacuum force increases, the internal diaphragm expands 
and closes the valve from the inside 

The air vent 
port is deep in 
the heart of the 
valve im ordet 
to silence the 
passage of high 
velocity air \ 
baffle plate is 
incorporated to 
prevent spitting 
and — spurting, 
and a_ separate 
float chamber 
permits the 
valve to drain 
before opening 
the port rhe 
venting rate is 
adjustable by 


means of a cali 








brated scale 
Jas. P. Marsh 
i"; 3 2073 
Southport Ave. 
Chicago, II. 
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Unobtcusive 





























IN THESE QUIET SURROUNDINGS 


Notice how unobtrusively the Aerofuse Outlet becomes a px 
of the dignified room pictured above. This flush type ceili 
diffuser is so simple in design that it may be used equally wi 
with any style of decoration. But the Aerofuse Outlet is f 
more than a thing of beauty! The great reason for its growii 
popularity is its functional superiority, providing (1) Maximu 
Air Mixture; (2)-Rapid Temperature Equalization; (3) Perfe 


Air Distribution; (4) Total Elimination of Drafts. 


AEROFUs: @ 


We have prepared an 8-page 
brochure which fully details 
the Aerofuse Outlet, gives an 
easy-to-use selection system, 
list prices and all other data 
pertinent to its use. If you 


haven't a copy send at once. 











AA TUTTLE & BAILEY, Inc. 


BRITAIN 











e+e Aad Now 


A SUPPLY.AND 
RETURN UNIT 


CO 4 








EXAMPLES 
OF PRECISION 


One in a Series of Ad- 
vertisements, “HOWELL 
Motors in the Making" 
— showing how modern 
precision standards 
maintain HOWELL 
quality. ... 


STATORS and ROTORS are 
GROUND FINISHED 


... Insuring Uniform Air Gap 


Photograph above illustrates how stator bores are ground 
at HOWELL—a precision operation kept within tolerances 
of .001 inches. Rotors are also given a ground finish 
of the same exacting nature. 


Precision manufacture of both stators and rotors 
guarantees that every HOWELL Motor has a uniform air 
gap. This uniform air gap reduces vibration and noise, 
increases efficiency, and assures long bearing life. 

The close tolerances maintained in the construction of 
HOWELL Motors makes for QUIET OPERATION, and 
trouble-free performances despite the severity of service 
conditions. 


| nounced, are recommended by the maker for use wher 





| of water at 2 Ib steam pres 











Complete Line — Fast Delivery 


For 25 years HOWELL has specialized on poly- 
phase motors for air conditioning, ventilating 
and heating drives. Motors can be furnished 
with any electrical and mechanical characteris- 
tics required — 1. to 150 HP, single or multi- 
speed. 

Whatever your drive needs, HOWELL can 
meet them EXACTLY and on time. Write 
us, outlining your particular problem! 












HOWELL ELECTRIC Motors COMPANY) 


HOWELL, MICHIGAN 
fat ‘ { Pri ) 





Roof Ventilating Fans 








No. 1946**—New power roof ventilating fans, recent 





necessary to increase air removal or when wind velocit 
sufficient to ventilate a 
building. They are 
available in 48, 42, 36, 
30, 24 and 18 in. sizes 
with air exhaust capac 
ities ranging from 
40,000 to 2000 cim. 
They are mounted in 


steel bands as _ illus- 





trated. Propellers are 





made of high quality 
cast aluminum - alloy. 
Truflo Fan Co., 523 Main St.. New Harmony, Pa a 


Float and Thermostatic Trap 


No. 1947-—Redesigen of the “Model 69 Sterlco” 
thermostatic trap has been announced. With increased 


ranges, it is suitable for steam conditions from 25 in. va 
20 lb pressure, according to 
the maker, who states that 


it will handle 400 Ib per hr 


sure, and 1200 Ib at 20 Ib 
pressure. 

Air is vented continuously 
by means of a bellows con 
trolled valve at the top of 
the trap; a separate water 
outlet is controlled by a 
copper float in the trap body. 
Two inlets on the side and 





top, and two outlets on the 
side and bottom, permit as- 





sembly into the line in a 
number of different piping arrangements. Removal of 
ut disturbu 


screws permits access to operating parts without 
connections.—Sterling, Inc., 3738 N. Holton St., Milwauke: 


Unit Heaters 

No. 1948—A complete new line of “Vertiflow” unit 
designed particularly for industrial buildings, stores, et 
high ceilings, includes 12 sizes varying in capacities fron 
to 480,000 Btu per hi These units may be installed hig! 
the floor close to the ceiling to eliminate air stratificatior 
assure little difference between floor and ceiling temperat 
according to the maker. 

The illustration is a three-quarters “worin’s eye” view 
of these suspended units. Note the air directing louvers 
trollable to any air deflection or splay spread desired 
Radiator Co., 709 Mead St., Racine, Wis 


\ 
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KNOW 
AIR CONDITIONING 


Send Today 


for 














Samuel R. Lewis’ 


“AIR 
CONDITIONING 
FOR 
COMFORT” 


—_—_ 

















Third Edition 
288 Pages—lllustrated 
$2.50 








Here is a book that presents—in simple, readily un- 
derstandable form—every kind of information neces- 
sary for an accurate and thorough knowledge of air 
conditioning principles, equipment, and practices. 
Written by S. R. Lewis, a widely-known consulting 
engineer who has been active in air conditioning 
work for more than thirty years, it deals with all an- 
gles of the air conditioning subject from the prac- 
ticing engineer's viewpoint. The designing proced- 
ures explained in the book are, for example, in every 
detail the same procedures employed today by the 
author's own organization. 







Featuring this third edition are several entirely new 
chapters on phases of the subject not previously 
treated, including noise ane air conditioning 
measurements, air conditioning standards, fire pro- 
tection codes and operating suggestions. Brand 
new designing examples are also used, together with 
new forms for recording the design data, the proper 


filling-in of which is explained step-by-step. 


OF VALUE BOTH AS 
A REFERENCE AND TEXT 


Engineers in air conditioning will find the new "Air 
Conditioning for Comfort" invaluable as a reference 
book, while salesmen, students, and others may rely 
on it to give them a clear knowledge of fundamentals, 
and of the latest air conditioning methods and 
equipment. 


Send for a copy today. We know you will consider 
this volume the most readable and complete book 
on the air conditioning science you have yet seen. 
You will risk nothing in ordering a copy, for you will 
be privileged to return it for a refund if for any rea- 
son it should prove unsatisfactory. Order your copy 
now. 


KEENEY PUBLISHING COMPANY 


6 N. Michigan Ave. Chicago, Ill. 
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GET ON THE BANDWAGON 











THE BIG SWING IS 
TOWARD PERMA- 
NENT AIR FILTERS 


Users today know more about 
air conditioning equipment 

and expect more. They know 
that they can't have maxi 
mum performance without thor 
oughly efficient air filter panels 
: : permanent, cleanable air 
filter panels. 

Naturally, the customer is the 
boss and this explains why 
manufacturers and dealers in 
air conditioning are swinging 
more and more to AIR-MAZI 
air filter panels for initial in 
stallation. 

With their tested efx iency of 
99.3% to 99.83 AIR-MAZI 
panels insur dependabl: 
trouble-free performance 
throughout the life of the ai: 
conditioning system. They ar: 
more economical, too, in the 
long run because they need no 
replacement, An 
cleaning . . 


occasional! 


& dd, 


LET US HELP YoU 
SOLVE YOUR AIR P2re | 
FILTER PROBLEMS continue their top-notch per 


formance. 


. taking only a few 
makes AIR-MAZI 


panels like new again, ready to 


minutes... 


AIR-MAZE filter panels come APPROVED BY THE UNDER. 
in standard sizes or can be WRITERS’ LABORATORIES 
furnished in any special sizes AIR-MAZE panels are of scientific all 
and shapes to meet unusual metal construction, sturdy odorless 
applications. Let us supply ind approved as fire retardant by the 
helpful data on your prob Underwriters’ Laboratories. They give 


lems, your customers everything they have a 


AIR-MAZE 


5200 HARVARD AVE. ’ 


right to expect 


CORPORATION 


CLEVELAND, OHIO 









AIR-MAZE 


CLEANABLE 
AIR FILTER PANELS 








Stronger 


Fairbanks Iron Valves are made of a special 
high-test alloy iron which has a tensile strength 
of 40,000 Ibs. per sq. in. This is about 66 2/3% 
greater than ordinary cast iron, giving greater 
strength to withstand pipe strains and sudden 


shocks. 


The rolled naval bronze stem. with full cut 
Acme threads, makes the valves operate more 
easily. You will never have trouble opening 


or closing them. 


When you need valves on which you can 
take no chances, especially for installations like 
the above De Paul Hospital, St. Louis, Mo. 
where valve failure might curtail the water 
supply or fire-prevention systems and jeopardize 
the lives of hundreds of patients—install the 
dependable Fairbanks Valves. 


Fairbanks Valves are made in bronze and 
iron for a large range of pressures, with screwed 
and flanged ends, in globe, gate, angle, check 
and cross patterns. 


Write for catalog No. 21 and name of the 
nearest Fairbanks distributor. 


THE FAIRBANKS COMPANY 


Valves, Dart Unions, Hand Trucks and Wheelbarrows 


396 Lafayette St., New York, N. Y. 


' Boston, Pittsburgh—Distributors in Principal Cities 





Factories: Binghamton, N. Y., Rome, Ga, 


Fairbanks 20“Valves 
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Industrial Health Defense 


With the object not only of conserving the healt! 
the worker but also of increasing efficiency and mora 
the Air Hygiene Foundation is issuing a series of s! 
“emergency reports” to its member companies. The p 
pose is to point out possible health hazards in this pet 
of stepped up production and to suggest remedies. 

The first of these reports follows: 

Amid preparation for national defense, it 1s well to i 
view the experience of World War I and to profit 


lessons learned at that time. y 
Since preparation programs are usually belated, th 3 
is a temptation toward a headlong policy of blind ha 3 
which may lead to the needless waste of precious hu rs 
strength. This should give way to a realization that FE 
creased output is gained through conserving worke i 
health and strength by increasing the working force, : a 
by taxing endurance to the breaking point. In a i a3 
race it is endurance, not sprinting, that wins. ‘ 
The fallacy of expecting output to increase in proj 2 
tion to the hours worked was exposed during the 
war. The publications of a British munitions he: 7 
committee (a group appointed by the munistet 


munitions) point out that overtime must be limited. | 
tension of the usual hours of work does not—except 
short emergency periods—result in a proportional 
crease in output; on the contrary, it causes the rate + 
output to fall with increasing rapidity. Modern indust: 
has already learned the value of rest pauses as aids | 
health, contentment and efficiency. Foremen and hig! 


executives even more certainly require definite periods « 






... Cochrane's 
MULTIP ORT 
Valve Principle 


To provide absolute insur- 
ance against sticking. 
jamming. overweighting or 
tying down that are com- 
mon to single disk valves. 
Cochrane Multiport Relief 
Valves are constructed 
with multiple disks which 
reduce individual disk 
port area. pressure, valve 
travel . . . and insure more responsive and continuously reliable 
operation. More than 12,000 steam plants depend on Cochrane 
Multiport Valves. Write today for Bulletin 2870. 





Cochrane Corporation, 3131 N. 17th St., Philadelphia, Pa. 


COCHRANE 


RAT : PARA f . PF ALTIES 
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rest. These individuals seldom spare themselves. They PUEVTTEVeSETTereriertrrerirrrrrrer 

rry heavy responsibility and they cannot be replaced. amagesoess 
it is of highest importance in the interests of the defense ~* 
program that executives take that rest which is essential 
¢«o the maintenance of health. Not all occupational dis 

































































eases are caused by toxic dusts, fumes and gases ; among capacities from 10,00) 


peeaeeereeeani 


executives, overwork and strain are important causes of 
heart disease. 
4 The problem of potential toxic hazards must be thor 





ree eeeeeetae) 












oughly reviewed at this time. Not only will many new 


TETTTPUTETTT TT TTT eette 


hazards be introduced, such as those associated with ‘ 
munitions manufacture, but many of the usual conditions 
will become doubly dangerous when workers are over 
‘ exposed as a result of greatly increased plant output, 


; ; sez 
overtime and pressure of work. It has been found, for 





instance, that workmen with an exposure to lead which 


: . 
} under normal conditions is not dangerous, will under eres a 
LR pressure of overtime and hastened production show in y h I ~ 2 
; creased numbers of basophilic cells in the blood (evi SenRoori Sav ing 
, 


dence of excessive lead absorption) due to the cumula Y C . I 

8 tive nature of this hazard. The body is able to throw off ou an t aaugh Oi! 
certain amounts of toxic material during the time away a | 

feom the work place, but when the exposure is increased J l 5 l he ause you hard headed enyvineerinyg folks 
are so alfired skeptical, it makes me sort o’ slow 
at times, to not lie a little, by not telling all the 
truth. 

What am going ter tell you now, you can check 
up on me, by writing to the president of the board 
of education at Chester, N. Y. 

They had a school on top of a hill where the 


; beyond this limit, acute or chronic poisoning may take 
place. Fatigue also plays an important part here. It has 
been said that lack of proper rest has a larger part in the 
inception and progress of disease than any other one 
factor. . ah 


Records of sick absences are doubly valuable right 


now. Any rise in the rates may indicate some defect in cold winds come clean from the Shawangunk moun 
working conditions which calls for swift investigation and tains and blow like billy-be-damned. It was het 
correction. The acute shortage of skilled labor in many or meant ter be, but never really wuz—by a kupple 


a direct coal fired hot air contrapshuns. The fuel 
bill was a scandal. 

They put up with it fur 10 years. Then ther 
wuz a chunk of repairs had ter be made. Instead 
of makin ‘em, they left the contrapshuns be, and 
put in two Burnham 50 inch twin sectional boilers 
and burned oil. They never did run but the one 

But the board believed in having the extra one 
handy by, if t’other one ever 
sumpthin, 


got indigestion or 


The talk wuz that there wuz a saving of more’n 
a third on fuel. Furthermore, they never had to 
send no children home fur fear of getting new 
monia. 

I could tell you more yet. But tain’t likely you 
are believing what have told. So, what's the use 
of compounding no felony, or whatever ‘tis vou 
call double deck lying. 

And don’t forgit we are a member of the Boiler 
and Radiator Institute. 








HANK HINDLE 


Burnham Boiler Corporation 
Distributed Through Wholesalers 
IRVINGTON, NEW YORK, DEPT P 

ZANESVILLE, OHIO, DEPT. P 

Branch Offices In All Principal Cities 

Export Dept 50 Church St., New York City 
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FOR THERMOSTATIC UNITS 












































































































































— — - ye i -+— 
CLIFFORD MANUFACTURING CO. ; 
864 E. FIRST STREET, BOSTON 44444444 I 
BOSTON CHICAGO DETROIT LOS ANGELES S pestsesestecceumen ** : 
PRODUCERS OF BELLOWS EXCLUSIVELY TVTTerr rete ee eee 























SERVING AUTOMATIC CONTROL MANUFACTURERS 
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No Rusty Hot Water 
in These Apartments 





New York’s First Complete Air Conditioned Apartment House 
irchitects, Frederick L. Ackerman—Ramsey & Sleeper, Associates; Con 
it Engineers, Sullivan A. S. Patorno; General Contractor, Turner 

».; Plumbing Contractor, J. L. Murphy, Inc 

The Patterson Indestructo COPPER-LINED Hot Water 

Heaters in this modern apartment building at 25 E. 83rd 

Street, New York, can never rust and cause red water. 

Moreover, they will not deteriorate from rust, therefore 
will outwear many ordinary heaters and yield greater re- 
turns on the investment, when measured by actual cost over 
years of service. 

Be safe and install Patterson Copper-lined Heaters. Then, 
if necessary, you can always fall back on our guarantee 
that these heaters will not rust or cause red water and that 
they will deliver all the hot water required, as hot as re- 
quired and as fast as required. 


THE PATTERSON-KELLEY CO.. INC. 
107 Warren St. East Stroudsburg, Pa. 


TAP POR RELIEF wave 
po BRONZE BEMPORCE MENT 


Construction ( 


TAP £08 Tet emoweyie 





mtevy Pees ee 
STEEL Seeks O taDS 





WOT warts ouruey 


> emOnZE 
Siow oFF Geen 4 ! E REMFORCE MENT 
compres ruses COD warte mer 





Copper-Lined and Everdur 
Hot Water Heaters 
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lines will not permit a single worker to be lost in thi 
program of industrial mobilization for defense. On, 
factor which affected sickness records during the last wa; 
was that a large proportion of the most vigorous an 
robust men were called to the colors and their place 
taken by boys, older men, women, and physically inferio: 
persons. As far as possible, rigorous medical supervi 
sion must be utilized to control this condition. 

Methods of control for industrial hazards, such as ex 
haust systems which operated satisfactorily under no. 
mal conditions, may soon be overloaded by the pressur: 
of increased production. Careful inspection and mait 
tenance alone can keep such apparatus efficiently accon 
plishing its protective function. 

A program of industrial building and expansion ha 
already begun to take care of the increased productiy: 
activities. Precious time and money can be conserved 
a little thought is given to the problem of mitigating ar 
protecting against potential health hazards while thes 
buildings are in the planning stage. Choice of location 
machines and men, provisions for protective exhaust 
equipment, substitution of harmless for harmful material 
wherever possible, are factors which can be allowed f 
in building plans. 


Library Cleans Air Electrically 


The new Virginia state library, Richmond, will b 
ventilated with electrically cleaned air. State authorities 
recently purchased five electrostatic air cleaning units 
having a total capacity of 57,750 cfm at a cleaning effi 
iency of 85 per cent on the “blackness test” basis speci 


Seen me ee ee 
MEMO 





FROM: Sales Manager 
TO: Adv. Manager 


Please make a note 

of the important 

message about January 
1941 in the September 
issue of HEATING, PIPING 
and AIR CONDITIONING. 











Heatinc, Pireinc ann Am Conprrioninc, Septemser, 1940 








d by the National Bureau of Standards. The equip- 
ment will be used not only for removing dirt particles 
but also for precipitating minute particles of air-borne 
sulphurous compounds, which are said to be one of the 
most important factors in the deterioration of book 
papers.—T. J. Atkins, Westinghouse Electric & Mfg. 


i) 


Standards Committee Dissolves 


The Chicago committee on air conditioning standards, 
of which John Howatt, chief engineer of the Chicago 
board of education and member of HPAC’s board of 
consulting and contributing editors, has been chairman, 
terminated its existence last month because its work has 
been completed. This committee formulated in 1934 a 
set of standards for comfert air conditioning. Since that 
time, national standards generally similar to them have 
been adopted by the ASHVE and other national organ- 
izations. 

Unlike many committees, the group dissolved with 
assets in the bank. Contributions were therefore made 
to a newly formed committee which is investigating the 
hazards of explosions in hospital operating rooms. Dr. 
Selim McArthur, chief of staff of St. Luke’s hospital, 
Chicago, is chairman and among the members of this 
newly formed committee are E. P. Heckel, Samuel R. 
Lewis and V. L. Sherman. A contribution was also 
made to the local chapters of the ASHVE and the 
ASRE to be used for a joint meeting of these groups. 





General Series K-15 Magnetic Valves —_ and tight shut-off are assured. Design- 
are readily instalied on air condition- _ed for low and high pressure duty at full 
ing or refrigerating equipment, hand- _ ported capacities. Available for any vol- 
ling air, gas, water, light oil, steam tage AC or DC. For complete specifico- 


and all refrigerants. Positive opening _tion and capacities, write for Catalog. | 


CONTROLS 


GENERAL 


267 Fifth Avenue 
NEW YORK CITY> 





450 East Ohio St. 
CHICAGO, ILLINOIS 
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Baltimore's Federal Land Bank 
Building is Air Conditioned by 























Which provides cold drink- 
ing water and "'cold"’ for res- 
taurant service at the Federal 
Reserve Board Building, in 
Washington (shown at top), 
and complete air condition- 
ing for the Federal Land Bank 
Building, in Baltimore (at left). 
Both installations are credited 
to the Paul J. Vincent Co., 
Engineers and Contractors, 
who are Frick Distributors. 


You'll find Frick Refrigerat- 
ing, lce-making and Air Con- 
ditioning Equipment in thou- 
sands of important buildings, 
from Shanghai to Boston. 


Let us quote on the cool- 
ing equipment you need: the 
public appreciates the bene- 
fits of modern refrigeration 
service. Write, wire or ‘phone 


DEPENDABLE REFRIGERATION SINCE 1882 




















FORGED STEEL 
FITTINGS 


SOCKET WELDING AND SCREW END TYPES 
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Light in weight and compact yet exceptionally 
strong —the new line of W-S 2000 Ib. Forged 
Steel Socket Welding and Screwed Fittings 
assure efficient and durable service. ¢ Especially 
designed for welding, W-S Socket Welding 
Fittings have deeper sockets with correctly pro- 
portioned walls conforming to tentative A.S.A. 
standards. © W-S Screwed Fittings have longer 
bands extending well beyond the last thread 
providing added strength and durability. ¢ Both 
types of fittings are available in carbon steel 
and alloy steels. ¢ Send for Bulletin A-3 — it gives 
all the facts — pressufe ratings, sizes and prices 
—then order them from your local distributor. 


THE WATSON-STILLMAN CO. e ROSELLE, NEW JERSEY 











| Book Reviews 








Lessons for Are Welders 


[Lessons in Arc Welding. Ist ed. 1940. 136 + vi pp., 6x9 in 
semi-flexible simulated leather binding. Published by The | 
coln Electric Co., 12818 Coit Rd., Cleveland, Ohio Price } 


cents in U. S. A., 75 cents elsewhere. | 

This book comprises a series of 51 lessons, based upon expe 
ences of Arthur Madson, instructor of the Lincoln Arc Weldi: 
School, presenting in concise manner fundamental facts of wel 
ing, a knowledge of which will enable the welder iv util 
the welding process successfully and economically It 
signed to be of help not only to beginners learning to a 
weld, but to experienced welders and welding officials 
as supervisors, foremen and instructors 

The 51 lessons are covered in four principal sections: weld 
with unshielded are electrodes; welding with shielded are « 
trodes; electrodes for particular joints and metals; and 
facing. The text is graphically supplemented by line drawing, 
and photographs, and questions on each of the lessons 


the student to check his knowledge 





oklets, Reports and Papers 











Heating Boiler Code 

Announcement is made of the publication of a revised ar 
enlarged edition of the IBR Testing and Rating Cock 
Low Pressure Heating Boilers. The price is 30c 

The Institute of Boiler and Radiator Manufacturers, 60 | 
42nd St., New York City, issued in 1939 a first editio 


WHEN AIR-FILTER 
CLOGS WITH DIRT 


IRT clogged filters in the air circulating system 

mean reduced efficiency and added power 
costs. On the other hand, changing filters oftener 
than necessary represents money wasted. 


Install a Hays Air-Filter 
Gage and know exactly just 
how dirty and inefficient 
your filters are. An indica- 
tor shows the air resistance 
at all times. When the re- 
sistance becomes excessive 
an alarm is sounded or 
signal flashed. A high qual- 
ity precision instrument by 
pioneer instrument makers. 
Write 990 Eighth Avenue, 
Michigan City, Indiana for 
special bulletin 37-278. 


HAYS AIR-FILTER 





AYS CORPORATION 
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testing and rating code with the approval of a majority of 
the manufacturers of cast iron boilers and radiators. The latest 
edition of the IBR code, which is now available in printed 
form, includes facts concerning its history and development and 
outlines in detail the procedure by which IBR ratings are ob 
tained. 





Since its original promulgation last year, the code has met 
with general acceptance as a means for assuring proper sizing CONTROLS HUMIDIT 
of boilers and the elimination of confusion with respect to terms y 
by which the performance of heating boilers is expressed Che 
“net IBR rating” of a boiler may be accepted as the installed WITHOUT CHILLING TEMPERATURES 
radiator load where average or normal installation conditions 


exist. 
Cast iron boilers with net rating up to approximately 1000 


YOU WON'T HAVE TO TOLERATE THIS 


° a controls humidity without 


affecting temperature No re-heating or 


















a ft, produced by 14 manuiacturers, now have IBR ratings, 
a list of which is available in a pamphlet issued by the institute, 


entitled IBR Ratings for Cast Lron Boilers. Price of the pam 
x am ; by-passing is necessary to provide a com 
phlet is 15 Phis list will be supplemented in the near future ; 


fortable dchumidifiec atmosphere in any 


by the addition of IBR ratings for larger boilers up to 30 in 
space. Kathabar gives you all the fresh 


grate width. 
air you want of the exact dryness de 


sired regardless of weather conditions 





Air Conditioning Standards 
5 Kathabar enables you to contro! 


The Air Conditioning & Refrigerating Machinery Associa humidity and temperature separate) 


1 cach mnstance 


with exact precision i 


tion, Southern Bldg., Washington, D.C., has published a 22 p., 


| 
tully meet 


548 x 744 mm. booklet on recommended practice for its members Kathabar enables vou t 


Intitled Code of Application Engineering Standards for Ait every different requirement of comfort 


Conditioning for Comfort, its price is 50c. It is designed to or sensitive manufacturing Operation 
supplement rather than to supplant individual company pra Kathabar humidity control units casils 
tice and data prepared and published by technical societies are admitted into any and all air con 
Included in the booklet is a table of design conditions for ditioning systems. Our engineers wil 
various cities for heating and cooling, showing effective tem 


gladly tell you how 


peratures for cooling for occupancies over 40 min and undet 


o SURFACE COMBUSTION CORPORATION + TOLEDO, OHIO 
40 min. There are also tables on solar radiation through elass 
for different latitudes, data on infiltration, and other technical 


mtormation. 


as ge ique 4 « acew of which 

Utmost sar sti, i Se erai 
a ; "Steg ahene the Tl ic OE ese 
USE MAID-0O’-MIST 


WATER LINE CONTROLS £2 


For maintaining predetermined water levels in 
tanks, sterilizers, troughs, cooling systems, hum‘di- 
fiers, or any desired purpose . . . use the Maid-O'- 
Mist No. 85 Water-Boy Safety Feeder. It does every 
job of water level control perfectly . . . up to 75 Ibs. 
pressure ... and can “take it." Built to Maid-O'-Mist's 
rigid specifications for assured perfection in operation, 
the 85 Water-Boy is fool-proof in its operation. The 
shell is drawn from sheet brass then nickel plated, with the pipe 
connections silver soldered in place. The valve pin is nickel plated 




































with a heat and oil resisting removable Neoprene washer. All eONTRC ter nde co air conditions 
levers and bearin=s are Monel metal. The float is nickel plated ee tyy-prod aage_-in ind where 
copper, and valve is protected by 100 mesh Monel Metal Filter 5 ee i eal pce sicioned 
Screen, removable for cleaning. mT a aa oe a furnaces Where 
WATER-BOY MIDGET FEEDER cS ‘ 
is made entirely of non-ferrous metals pret ae? - : 
and is 7” long over ali, controlled by a eae se - ancest ane 
nickel plated copper float which operates _ ee ea , ; “ma oF 6 gneve 
NO. 50 in water only 1” in depth. The valve is Se” ip Se : — | wv gree a 
protected by a Monel metal filter screen, ‘ . ; we 
Write for Complete assuring faultless operation. P ¥ 
Catalog on Water Line Control Valves and Humidifiers Now! S vw }R ib JN Cc ibs 
f 
. » 7 _- Tr. ‘ r 
MAID-0-MI : COMBUSTION 
211 NORTH ABERDEE STREE OF x | 
. . : COMMERCIAL 
CHICAGO - - ILLINOIS GAS-FIRED DOMESTIC AND HEATING EQUIPMENT 
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HUSSEY 


PURE LAKE 





Heating, Piping and Air Conditioning crafts- 
men everywhere prefer to work with genuine 
Hussey Pure Lake Copper because it readily 
shapes and conforms to the most difficult fab- 
ricating jobs—a quality peculiar to Pure Lake 
Copper only. It is one of the several outstand- 
ing properties which have made Hussey Pure 
Lake Copper famous for nearly a century 
why it will pay you to specify and use Hussey 
Pure Lake Copper on your equipment. 


Cc. G. HUSSEY & CO. 





(Stash 





(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES: PITTSBURGH, PA. 
Warehouses in Principal Cities 





Smoke Prevention Association Manual 


The Smoke Prevention Association of America, Inc.. Cj 
Hall Square Building, Chicago, Ill, has recently published | 
1940 edition of its Manual of Ordinances and Requirements 
includes data on smoke abatement, air pollution and fuel cor 
bustion contributed by authorities on the subject, and gather: 
from various authoritative sources. 

Proceedings of the association’s annual convention in St. | 
last May are presented, and a model smoke abatement ordinar 
is given. A summary of the results of a questionnaire perta 
ing to smoke ordinance regulations in effect in cities through 
the United States and Canada is also included. 

Copies of this 160 p. 6x9 in. paper covered booklet car 
obtained from the SPA for 60c. 





= 


Conventions and Expositions 








Eastern States Exposition: September 15-21, Springfield, Ma 
lor further information address J. H. Fifield, Eastern Stat 
Exposition, Springfield, Mass. 

National Industrial Advertisers Association: Annual Conf 
ence and Exposition, September 18-20, Hotel Statler, Det: 
Mich. President, Charles McDonough, Combustion Engineerit 
Co., Inc., 200 Madison Ave., New York, N. Y. 

Iron and Steel Exposition: September 24-27, Hotel Ste 
Chicago, Ill. Sponsored by Association of Iron and Steel F: 
gineers, 1009 Empire Bldg., Pittsburgh, Pa 

American Society of Heating and Ventilating Engineers: Fa 
meeting, October 14-15, Rice Hotel, Houston, Tex. A. V. Hut 
inson, secretary, 51 Madison Ave., New York, N. \ 


, 
imerican Gas Association: Convention, October 7-10. Atla 


Heavy duty ELECTRIC HEATER 
for water and oil 


This self-contained circulation 

heater occupies minimum space, Thermo- 

can be connected with ease any- stat 

where on the line, eliminates fire a 
hazard and fumes, and with ther- 
mostatic control, maintains the 


desired temperature without at- ngylatj 
tention. Cie 
Jacket 


The heating function is sup- 
plied by a heavy-duty standard 
Chromalox electric immersion 


heater which may be controlled CHROMALOX 


manually or by thermostat located 

on the side of the unit. Mount- [IMMERSION 
ing lugs provide easy support of UNIT 

the unit, and steel jacketed insu- 

lation prevents loss of heat. 


Supplied for oil heating in sizes up to 15 Kw. 
and for water to 24 Kw. The latter will heat 100 
gallons of water 100 deg. F. in 60 minutes. Sup- 
plied for oil with steel pipe and steel-sheathed 
Chromalox immersion heater. For water heating, 
the pipe is electroplated and the immersion 
heater supplied with copper-sheathed blades. 


These heaters have proven valuable as steam 
generators or hot oil circulators for process or 
jacketed equipment, eliminating the costs of 
boiler plant operation. 





Use the cooperation of our electric heat specialists. 
Write for the Chromalox Book of Electric Heat. 


EDWIN L. WIEGAND COMPANY 


7610 Thomas Bivd. Pittsburgh, Pa. 
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City, N. J. Headquarters office, 420 Lexington Ave., New 
York, a. os 

American Welding Society: Annual meeting, week of Octobe 
0. Cleveland Hotel, Cleveland, Ohio. Headquarters office, 33 
Vv. 39th St. New York, N. Y. Tentative program includes 
apers on welding of carbon-molybdenum piping for high pres- 
ure, high temperature service, by R. W. Emerson; pipe welding 
fer naval service, by Bela Ronay; are and gas welding piping, 
y Eric Seabloom; and codes for welding pressure vessels, by 
D. S. Jacobus. 


- 


Power Shox 14th National Exposition of Power and 


‘ 


Mechanical Engineering, December 2-7, Grand Central Palace, 
New York, N. Y. Under management of International Exposi 
tion Co., Grand Central Palace, New York, N. Y 

American Chemical Exposition December 11-15, Stevens 
Hotel, Chicago, Ill. Under auspices of Chicago section, Ameri 
can Chemical Society. Exposition manager, Marcus W. Hinson, 
110 N. Franklin St., Chicago, Ill 

Refrigeration and Air Conditioning Exhibition: January 13-16, 
Stevens Hotel, Chicago, Ill. Sponsored by Refrigeration Equip 
ment Manufacturers Association, R. M. McClure, Executive 
Secretary, 111 W. Washington St., Chicago, Ill 

American Society f Heating and Ventilating Engineers 
\nnual meeting, January 27-29, Hotel Muehlebach, Kansas City, 
Mo. A. V. Hutchinson, secretary, 51 Madison Ave., New York 
e § 

Pacific Heating and Air Conditioning Exposition: June 16-20, 
Exposition Auditorium, San Francisco, Calif. Under auspices 
of American Society of Heating and Ventilating Engineers, and 
under management of Charles F. Roth, International Exposition 
Co., Grand Central Palace, New York, N. Y. Walter L. 
Fleisher is chairman of the advisory committee. 

American Society for Testing Materials: Annual meeting, and 
exhibit of testing apparatus, June 23-27, Palmer House, Chicago, 
Il. Headquarters office, 260 S. Broad St., Philadelphia, Pa 


BALTIMORE’S UNIQUE 
7-STORY SCHOOL 


CONSERVES HEAT 


AND HOT WATER 
with 


G4 857 


MAGNESIA 
TRL ER -Wiled. b 


Baltimore’s Patterson Park Junior High School is built 
seven stories high to accommodate 3,000 students on a 
ground area 355 by 142 feet. Among its unique features 
are automatic elevators, roof recreation areas and a 
simplified air conditioning and ventilation system. 











Carey 85°% Magnesia was used to insulate the four 
heating boilers, the breechings and the entire plumbing 
and heating equipment, including steam risers and ex- 
posed returns. 


A nation-wide service and distribution organization will 
assist you in solving your insulation problems. Write 
Dept. 25 for Carey Insulation Catalog. 


THE PHILIP CAREY COMPANY © Lockland, Cincinnati, Ohio 
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YOU WILL ADMIT THAT A PUMP FOR 
AIR CONDITIONING SERVICE SHOULD BE 


DEPENDABLE 
QUIET + SAFE + COMPACT 
ECONOMICAL 


BUT ARE YOU SURE THAT THE PUMPS 
YOU SPECIFY OR BUY OFFER THE 


MAXIMUM OF THESE § FEATURES? 

















HOW THE BYRON JACKSON 


“SUBMERSIBLE 
MEETS ALL DEMANDS 
The SUBMERSIBLE consists of an elee- 


ANY tric motor direct-connected to an efficient Byron 
DESIRED Jackson designed deepwell turbine pump—and 
LENGTH this unit assembly operates completely submerged 
in the water being pumped. There is no long 
shaft, rotating in many bearings to cause needless 
frictional wear, with excess power consumption 
and frequent downtime for repairs and replace- 
ments. 

The only surface equipment is a metal switch- 
box, which can be mounted wherever desired for 
local or remote, manual or automatic control. A 
submarine type cable carries power to the motor 
which is enclosed in a steel case filled with a 
high dielectric oil which lubricates the bearings. 
The water being pumped flows past the moto 
which is thus kept cool regardless of surface con- 
ditions. Many SUBMERSIBLE units have been 
in service over a period of years without having 
heen removed from the well. 

Quiet operation is another exclusive feature of 
the SUBMERSIBLE. All moving parts are sub- 
merged deep in the well, and there is no surface 
noise—no vibration—no danger from sparking or 
from an overheated motor. 

Economy naturally results from the elimination 
both of the friction and heavy thrust loads of a 
long. heavy shaft. The direct-connected motor 
and pump set new standards for low costs per 
gallon pumped. 

Find out about the modern SUBMERSIBLE. 
and how it is practically “made to order” for air 
conditioning service—no obligation is incurred in 
clipping the coupon below. 


BYRON JACKSON CO. 


Executive Offices and Factory: 
2150 East Slauson Avenue 
(Mail Address, P. O. Box 2017, Terminal Annex) 
LOS ANGELES, CALIFORNIA 
Factories: 

Foot of Carlton Street, BERKELEY, CALIFORNIA 
P. O. Box 409, BETHLEHEM, PENNSYLVANIA 
6247 Navigation Blvd. (Mail Address Drawer 2198) 
HOUSTON, TEXAS 
Sales Offices: 

407 South Dearborn Street, Chicago, Illinois 
420 Lexington Avenue, New York, N. Y. 


. x Please send the 4-color brochure with the large 
a= ca . . mtieds . 
a 4 a cross-section of the SUBMERSIBLE. 
= ae 
z n 7 = Name 
&,% 
n _— —=—~ 
6 ~_ = Z Company 
aa. = 
=_ a ry 

£ < bo Position 
Zo = «a 
° a 
= £ Address 
» 8 

~- 

= _ City : State 
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THE PERFECT NOZZLE 
FOR AIR CONDITIONING 
...ROTOJET by BINKS 





Rotojet breaks up the fluid into an ultra fine uniform 
spray. Specially designed for air conditioning, 
refrigeration and similar uses. Comes in a wide 
variety of sizes and capacities. Precision made of 
tough marine bronze. Also available in special alloys 
and stainless steel. WRITE FOR BULLETIN 250, 
which describes this and other BINKS spray nozzles. 





BINKS MANUFACTURING COMPANY 


3114 CARROLL AVENUE Dept. H440 CHICAGO, ILLINOIS 











Recent Trade Literature 














Harvard effected Steam SAVINGS 
of 10-58°,, per Building 
through Accurate Metering 


“Without meters.and an accurate 
record of steam use, economical oper- 
ation cannot be achieved. The con- 
ra densate type of meter is relatively 

low in cost, more accurate for our 
purposes than other types, and is 
easy to maintain and calibrate. We 
have found that the expense of 
meters and of keeping records is 
trivial compared to the savings that 
may be made.” 





A Few Users 


Harvard University 


Pennsylvania State Quoted by permission from article in April 
College 1940 issue of Heating @& Ventilating by 
University of Texas G. K. Sauerwein, Supt. of Bldgs., Harvard 
Cornell University University. 
Eastman Kodak Co. Investigate the steam saving possi- 
x & Sara On bilities in your buildings, depart- 
Olds Motor Works ments or processes through the use 
ee Central of the ADSCO Rotary Condensation 
ensiial Oil Co. Meter. Available from stock in 7 
Philadelphia Navy sizes from 250-12000 Ibs. per hr. ca- 
Yard pacity—illustrated and described in 
Bulletin No. 35-80HP. 


Pennsylvania Railroad 





AMERICAN [)ISTRICT STEAM COMPANY 


Norti Tonawanna SY 
IN BUSINESS OVER SIXTY YEARS 











For your convenience in obtaining copies of these bulletin. 
see coupon on page 144. If you write direct to the many 
facturer, describe carefully what literature you want, as th 
number given first in each item is for use only when send 
ing your request to Heatinc, Piping ano Air CONDITIONIN: 


No. 3626. AIR CLEANER: Westinghouse Electric & Mit 


Co., Precipitron Dept., Cleveland, Ohio. 4 p. folder (I-85 
on the “Precipitron” electrostatic air cleaner describing hoy 
works, its capacity, efhciency and uses. 

No. 3627. AIR CONDITIONER: Carrier Corp., 302 


Geddes St., Syracuse, N. Y. Leaflet (50]-15) on standard 
laboratory air conditioner with special features to provide 
plete air conditioning in individual laboratories the year aro 
Will serve a room of approximately 1200 cu ft. 

No. 3628. AIR CONDITIONING: Carrier Corp., 302 
Geddes St., Syracuse, N. Y. 8 p. booklet (AC-131) prepa 
by Miss Margaret Ingels, air conditioning engineer, explai 


air conditioning in terms common to “the man in the street 


No. 3629. AIR CONDITIONING: Carrier Corp., 302 
Geddes St., Syracuse, N. Y. 16 p. catalog (AC-129) illust 
ing the adaptability of air conditioning to industry and show 


equipment ranging from a window ventilator handling a 
hundred cfm to heat diffusers delivering hundreds of thousa: 
of Btu. 

No. 3630. AIR FILTERS: Air-Maze Corp., 5200 Hat 
Ave., Cleveland, Ohio. 18 p. booklet on panel type air filt 
with information on selection and advantages and giving jm 
formance and capacity data on the various types and 

No. 3631 AIR FILTERS: American Air Filter Co. [: 
107 Central Ave., Louisville, Ky. 16 p. bulletin (250-( 
the “Electro-Matic” self-cleaning air filter which combines 


a ‘ 


A / 


Better Use s 
DARTS 


in the First Place 











0 @ 
a 
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When a leak in a fitting calls 
for repairs, chances are that a 
Dart Union would have saved 
time and trouble. Because Darts have all the qualities 
that assure permanent tightness: two bronze seats ground 
to a spherically accurate fit, plenty of “heft"’ in the bodies 





and nuts. 


More than that, Darts have earned a reputation for re 
peated service. Take down a Dart and reinstall it. Again 
and again, you'll get honest, dependable service. Use 


Darts in the first place, and save. 
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cal precipitation as an integral part of an automatic air filter. 
mstruction and operation is explained in detail and diagrams 


d cut-away sections show how the two air cleaning methods 
e combined in a compact, self-contained unit. 

No. 3632. BOILER FEEDERS AND LOW WATER 
UT-OFFS: McDonnell & Miller, 400 N. Michigan Ave., Chi 
igo, Ill. Condensed catalog and price list, and contractors’ 
iscount and net water cut 


price sheet, on boiler feeders, low 


ffs, feeder and cut-off combinations, safety valves for hot water 
oilers, and humidifier water level controls. 
No. 3633. COMPRESSORS: York Ice 
Ave., York, Pa. Mailing 


ompressors for air conditioning and 


Corp., 
“Vv /Ww"” 


showing a 


Machinery 
Roosevelt piece illustrating 
refrigeration, 
umber of installations and describing features in detail 

No. 3634. CONDENSING UNITS: Electric Ci 
\ir Conditioning and Commercial Refrigeration Dept., 5 Law 
rence St., Bloomfield, N J 56 p 


conditioning and 


General 


catalog on condensing units 


for air refrigeration—prepared especially for 


engineers, architects and contractors—and giving performance 


and application data, instructions for capacity modulation, in 


formation on multiple unit operation, compressor accessories, 
irom 5 to 60 hp 
TORS: Commodore 


York N \ 5 p 


heaters for 


et Capacities range 
No. 3635. CONVE( 
W. 42nd St.. New 


convection 


Heaters Corp 11 
bulletin (14) on “Con 


vectofin’ steam, hot water, vapor and 


vacuum systems \ departure in capacity listings is that for hot 


the heat output 1s expressed in terms of Mb (1000 Btu) 
chart giving a key 

No. 3636. DEAERATING HEATERS 
\W 42nd St... New York, N. \¥ 12 p 


aerating heaters covering their development, causes of corrosion 


wate! 


There ts also a index to cabinets 


Permutit Co., 330 


selection 


bulletin (2357) on de 


of boilers and piping, and methods of 
No 3637. 
DRAINAGI 


J] 
Pa. 8 p 


preventing corrosion 
DISCHARGERS FOR HIGH PRESSURI 
Corp., 3161 N. 17th St., Philadelphia, 


on dischargers for high capacity, high 


_FINNED 
} COILS 


FOR 


HEATING 


COOLING 


AVAILABLE IN A 
WIDE RANGE OF SIZES 


Cochrane 


bulletin (2935 










CATALOG 


WATER 
COOLING 
COILS 


THE GaO MANUFACTURING COMPANY 


New Haven, Connecticut 


VU anufa f 4 Ma? { j ‘ ful 





Heatinc, Preinc anp Am Conoprriontnc, Sepremper, 1940 








“ KNO-DRAFT Model “SR” 


High Velocity 


CEILING TYPE AIR TERMINALS 





Supply and return combined in one spun aluminum 
outlet. May be equipped with indirect lighting equip- 
ment or with pendant lighting fixtures. 


Veets the demand for an efficient device that is lou 
in price. 


PLAN DAIRE, DNC. pirrseurcn, 13, Pa. 











THERM-O-TILE 


Reg U.S Pm. OF 


The Conduit for 
Underground Pipe Lines 


SIMPLEST * STRONGEST * MOST EFFICIENT 


Monolithic concrete base. No broken 
stone fill. Strong arched construction. 
No bell joints. Internal channel 
drain, Etc. There are ten other 
reasons why Therm-O.-Tile is 
the superior 
conduit sys- 
tem. Treated 
fully in Bul- 
letin 381. 











Sold and installed by 
Johns-Manville Con 
struction Units in all 
Principal Cities 
See our page in 
Sweet's or 
The Heating Guide 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave., Newark, N. J. 


Without obligating us in any way, 0 Please send Bul 
letin 381 ] Send representative Enclosed is a sketch, 
with principal data of a prospective job on which we shall 
be glad to have your comments or quotations. 


Name 
Firm 


Street 





14] 


























REDUCE THE HUMAN ELEMENT 





MAN TH’ PuMP, PoOoDy, NUTTY’S 
LET HIS WORK PILE UP AGAIN/ 


Motor-wise engineers know that well-built 
shaded-pole induction type motors can 
take punishment in large doses. The 
wisest of these motor-wise know that 
VICTOR MOTORS are the toughest, 
coolest-running members of this rugged 
family. It is not just an accident that 
Victor Motors run cooler, last longer. 
We designed them that way — more 
current is converted into power, less into 
heat. Properly insulated coils — Victor 
flash test at 1000 Volts — special over- 
sized oil impregnated self-lubricating 
bearings — are just a few of the reasons 
every Victor Motor is good for years of 
use and abuse. 1/200 to 1/10 H.P. 
Write today for illustrated literature. 








MODEL M-36 
1/50 H. P. 


VICTOR ELECTRIC PRODUCTS, Inc. 





2950-5 Robertson Road, Cincinnati, Ohio 


AIR CONDITIONING 


fey & 4 & = 


Nozzles of unique Yarway Involute 


Design. 

No internal parts or vanes to clog 
or erode. 

Insure trouble-free air washing service. 
Sizes and types for all requirements. 


Many large users—installations total 
more than 5 million gallons per min- 
ute in water cooling and air condition- 
ing service. Write for Bulletin N-615. 


VARNALL-WARING COMPANY 


107 MERMAID AVENUE 
PHILADELPHIA 
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pressure drainage. Typical applications include steam main 
steam purifiers and separators, and boiler dry drums. 

No. 3638. FANS: New York Blower Co., 3155 Shields Ave 
Chicago, Ill. 16 p. and 24 p. bulletins giving performance ar 
capacity tables for slow speed and for high speed centrifuga 
fans, respectively, compiled for architects, engineers and con 
tractors. Conforming to the program of industry standardiza 
tion for sizes and construction as adopted by the National As F 
sociation of Fan Manufacturers, complete data are presented 
as well as information on physical fan laws, etc. 

No. 3639. FITTINGS: Grabler Mfg. Co., 6565 Broadwa 
Cleveland, Ohio. 20 p. ready reference list price table coverin 
line of “Square Gee” pipe fittings, together with data on stand 
ard weights and dimensions of fittings and pipe. 

No. 3640. FITTINGS: Parker Appliance Co., 17325 Eucl 
Ave., Cleveland, Ohio. Wall chart on the manufacturer’s con 
bination and reducing fittings and tube couplings. 

No. 3641. GAGES: F. W. Dwyer Mig. Co., 565 W. Was! 
ington Blvd., Chicago, Ill. 4 p. bulletin (31) on stationa: 
draft gages, with complete descriptions and illustrations as w 
as installation data. 

No. 3642. INSTRUMENTS: 


Ave., Foxboro, Mass. Folder on the benefits of modern instri 


Foxboro Co., 106 Neponset 
mentation addressed to industrial plants, quoting numerous ex 
periences of users of the equipment. 

No. 3643. LEAD: Alpha Metal & Rolling Mills, Inc., 36 
Hudson Ave., Brooklyn, N. Y. 4 p. card of useful informati 
on lead products, including weights, pipe dimensions, etc 

No. 3644. MOTOR CONTROL: Electric Machinery Mf; 
Co., 1331 Tyler St., N.E., Minneapolis, Minn. 8 p. bulleti: 
(159) describing polarized field frequency automatic control 
synchronous motors, its function and construction. 

No. 3645. PROPORTIONING EQUIPMENT: Cochrat 
Corp., 3161 N. 17th St., Philadelphia, Pa. 4 p. bulletin (2985-4 
on proportioning equipment for corrosive fluids, designed 


accurately feeding sulphuric acid in conditioning boiler feedwat 












HERE are no “just-as- 

good” fittings. WeldELLS 
alone offer you all these 
eight aids to faster, easier 
welding. 















TAYLOR FORGE 


WeldELLS 


Seamless Pipe Fittings for Welding 


General Offices and Works: 
Chicago: P. O. Box 485 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 
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No. 3646. RADIATOR TRAP MAINTENANCE: Wate 
ervice Laboratories, Inc., 423 W. 126th St., New York, N. Y. 
p. leaflet on maintenance of radiator traps. This is one of a 
ries of bulletins of maintenance hints. 

No. 3647. SHEET METAL CONSTRUCTION: Dry-Zero 
orp.. 222 N. Bank Drive, Chicago, Ill. 4 p. bulletin describ 
ng “Lindsay Structure,” a new method of construction for ai 

mditioner cabinets, frozen food lockers, etc. The purpose is 
to develop strong, light construction with thin sheet metal and 
ight framing by placing the sheets under tension in order to 
ind the entire structure rigidly in shape. 

No. 3648. TEMPERATURE REGULATORS: Sarco Co., 
Inc.. 183 Madison Ave., New York, N. Y. 16 p. catalog (52) 
covering self-operated temperature regulators for controlling 
flow of steam, gas, water or brine Several new types are 
illustrated and described and complete capacity tables for several 
different valve styles to meet control problems in connection 
with industrial process work, water heating, air conditioning, 
refrigeration, etc., are presented. 

No. 3649. TURBO BLOWERS: Allis-Chalmers Mig. Co.., 
Milwaukee. Wis. 24 p. bulletin (B6048) on single stage turbo 
blowers for industrial use where large volumes of air or gas 
are needed at pressures from 1 to 6.25 lb. Complete informa 
tion is given and useful engineering data included. 

No. 3650. V-BELT DRIVES: Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 16 p. revised bulletin (B-6051-A) on mul 
tiple v-belt “Texrope” drives, with horsepower ratings, infor 
mation on the belts, and data on “Texsteel,” “Texdrive” and 
regular cast iron sheaves. There is also information on “Vari 
Pitch” speed changers ranging up to 75 hp. 

No. 3651. V-BELT DRIVES: Worthington Pump and Ma 
chinery Corp. Harrison, N. J. 72 p. “Master Manual” 
(V-1400-E2) designed “to take the mystery out of v-belt drive 
selection,” presenting a method for quickly determining the 
correct belt and sheave combination. Practical suggestions and 
recommendations for installation and maintenance are given 


REFRIGERATION 
ME SORS 


1/5 to 25 HP 
"To 50 
uP To: HP 





FOR EVERY PURPOSE 


Inquiries invited 
from contractors, 
engineers and 
selling agents. 


MERCHANT 
& EVANS CO. 


PHILADELPHIA, PA. 
Plant: Loencaster, Pa. 










CL-10000—7'4 HP 
speed — water cooled 
15th Successful Year 








By the 


bes t Good, sound, practical infor- 
*.: mation which will help 
authorities ‘reatly in simplifying your 
work and which is written by 

the industry’s best authori- 

ties. This best describes the 


TING contents of every issue of 
_ echo HEATING, PIPING and AIR 


and 
AIR CONDITIONING CONDITIONING. 


6 N. Michigan Avenue, To be thoroughly informed sub- 
Chicago, Ill. scribe today. Two Dollars a year. 
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WHICH OF THESE COURSES 


WILL mwOw 


ADVANCE IN THE 
AIR CONDITIONING FIELD ? 


® No matter what branch of the air 
conditioning industry you're in, addi- 
tional training can help you advance 
farther and faster! 

Check over the list of I. C. S. Courses 
in this coupon. Decide which one can 
help you move up the ladder toward 
the bigger job you'd like to hold. Bear 
in mind that I. C. S. training has helped 
thousands achieve success yet the 
cost is surprisingly low! 

Then — check the course you're in- 
terested in, and mail this coupon— 


not tomorrow, but right now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 9204-B, SCRANTON, PENNA. 
Without cost or obligation, please furnish me with full 
particulars about the course dcfore which I have marked X 





Air Conditioning & Cooling Building Estimating 
Heating & Ventilation Sheet Metal Work 
TECHNICAL AND INDUSTRIAL COURSES 
D Air Conditioning ©€ Electrical Drafting © Radio Operating 
© Architectural Drafting (1 Electrical Engineering () Radio Servicing 
() Architecture © Electric Lighting C) Refrigeration 


Auto Engine Tune-up [) Fire Bosses () Heating [ } Sanitary Engineering 


Auto Technician CL) Heat Treatment of () Sheet Metal Work 
Aviation Metals 0) Steam Electric 
Boilermaking C2 Highway Engineering [) Steam Engines 
Bridge Engineering C) House Planning () Steam Fitting 
Building Estimating © Machinist () Structural Drafting 
Chemistry () Mechanical Drafting (©) Structural Engineering 
Civil Engineering 0 Mechanical ©) Surveying and Mapping 
Coal Mining b ngineering © Telegraph Engineering 
Concrete Engineering [ Patternmaking C) Textile Designing 
Contracting & Building 2 Plumbing () Toolmaking 
Cotton Manufacturing 0) Public Works OC Welrting, Electricand Gas 
O Diese! Engines Engi neering 0 Woolen Manufacturing 
BUSINESS COURSES 
) Accounting OC. P. Accounting © French 
Advertising () Civil Service DC High School 
Bookkeeping © College Preparatory () Managing Men at Work 
DC Business . Commercial CF Salesmanship 
Correspondence €— Cost Accounting ©) Secretarial Spanis! 
O Business Management () Foremanship () Traffic Management 
Name : ecesesesscconanevensescsessncess - . Age 
Address soccocevececcocosesoceessoosoes 
Culy cocccoccccccsoncoesonsooeseses . State 
PVeREE Pee Rice eccncesecesssnssssnesentnctienensstmeensenes 


Canadian residents eend coupon to International Corrcepondence Brhoo's 
Conadian, Limited, Montreal, Canada British residents send coupon to 
I. C. &., 71 Ringeway, London, W. C. 2, Enolend 


























No. 3652. WATER SOFTENERS: Permutit Co., 330 \ 


FOR YOUR CONVENIENCE 
$2nd St., New York, N. Y. 32 p. bulletin (2341) on hot pr 


HeatTinc, Pipinc AND Atr CONDITIONING, |9-40] 
6 N. Michigan Ave., Chicago, Il. 
Please ask the manufacturers to send me more information 


about the equipment mentioned under the following reference 


cess water softeners, describing various types of deaerating a) 
non-deaerating heaters and explaining the principle and fw 
tion of the unit parts. <A brief section on chemistry is includ 


I 
I 
I 
I 
I 
I 
i 
i 
I 
i 
I 

i 

numbers in “Equipment Developments” and “Recent Trade Liter- 4 No. 36533. WELDERS: Hobart Brothers Co.. Hobart S 
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ature (Circle each number in which you are interested) Troy, Ohio. 4 p bulletin on new “Streamiiner” junior 
hoa 1921 1922 1923 1924 1925 1926 1927 1928 192) engine driven arc welder. 
0 1933 1934 1935 19.6 1937 1938 1939 
1940 194 194 1943 1944 1945 1946 1947 1948 No 3654. WW ELDING ACCESS( RIES Sellstrom Mis 
629 60) 631 632 534 Co., 615-649 N. Aberdeen St., Chicago, Ill. 72 p catalog (18 
/ “10 +640) 641 642 64 644 ‘ on eye protectors, including welding lenses, shields, helmet 
' ‘ ' 49 650 1 652 ‘ 654 % goggles and other devices. 
arn Pitle No. 3655. WHITE PRINT MACHINE: Oaalid Cor 
Company AES Se ey RIN Yan at aie Johnson City, N. Y. 4 p. bulletin (187) illustrating and dk 
scribing new fast printing white print machine, a_printer-c 
\ddress Ree eae ae AE ee ' veloper combination accommodating materials up to 42 in. wir 
City sb did eoatitate a wai eens NE OG ae j and with a maximum printing speed of 56 in. per min 
‘— = — =< ee oe 22a Semana ese aeunwsaeaneaaesnanaaaeaen 












No. 311-A adjudiakle DIRECTED AIR FLOW 


REGISTERS aad GRILLES 


After the register or grille is in place, 
and without taking it out,adjustments can =“ 
be made until exactly the right deflection of 
air flow is attained. Send for catalog today. 4 


THE INDEPENDENT REGISTER CO. 


3747 EAST 93RD STREET + CLEVELAND, OHIO 


44 77 
Jops IN 
PERFORMANCE 


CHAMPION 
UNIT HEATERS 


Efficiency and economy are the 


best indications of a top-notch AND EXHAUST 


installation. And you can make certain all your EQUIPMENT 
jobs will perform to these standards by using Sett coaaren Ask for Catalog No. 71 


CHAMPION unit heaters. Write for Bulletin today! 
CHAMPION NTT HEATER co. [PMMDD USNC Ra Me 


4639-41 Washington Blvd., Chicago, IIl. 


BULLETIN 709 
AUTOMATIC STARTER SPECIAL 
for GALVANIZED 


squirrel-cage motors STEEL 


This compact across-the-line solenoid starter pro- 
vides remote control and no-voltage protection. FIN COILS 
Its silver alloy contacts require no maintenance. 


Available in ratings to 15 hp, 110 volts; 30 hp, 220 
volts; 50 hp, 440-550 volts. Write for Bulletin 709. 


PNM ANGSeUD awa |. ACME INDUSTRIES 


Export Division—116 Broad St., New York City 
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DUCT BOOSTERS 
|STACK FANS 


PRESSURE BLOWERS 


VENTILATING FANS 
COMPLETE DUCT 















































FOR USE WITH AMMONIA 














Heatinc, Princ anp Am Conprrioninc, SeprempBer, 1940 


144 





